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There's a WITCO STEARATE exactly right for every type of grease! 


Medium to high gels...excellent stability...cutstanding smooth- 
ness...satisfactory color—whatever your grease-making re- 
quirements, there’s a Witco grease-grade stearate tailor-made 
for your formulation. 


Witco products for the grease industry: 

Aluminum Stearates (medium, high 

and very high gels) 

lead Naphthencte Lithium Stearate 
Top manufacturing standards give Witco stearates uniformity, lead Stearate Lithium Hydroxystearate 
freedom from foreign matter, purity, low moisture and low Sodium Stearate 
soluble salt content...you’ll get the results you want every time. 
And when you buy Witco, you also benefit from Witco’s un- 
surpassed Technical Service Laboratories, available at all times 
to help you with your formulation or processing problems. 


Specify Witco grease-made stearates on your next order... WITCO CHEMICAL COMPANY 


you can’t buy better. 122 East 42nd Street, New York 17, N.Y. 
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Limited Quantities of Volumes 
XIX and XX Are Also in Stock 
For Those Desiring the Series 


NLGI Member Price—$7.00* 
Non-Member Price—$10.00* 


*Plus Postage 


Complete April, 1957-March, 1958 


CONTINUING the valuable series of bound volumes of the NLGI SPOKES- 
MAN, Volume XXI matches earlier issues with complete coverage of the 
technical and marketing articles from April, 1957 through March, 1958. . . 
twelve issues of the Institute’s technical journal, offering some 33 features 
in all. The green covering with gold lettering matches preceding volumes 
and the book is a handsome and sturdy reference work for the library or 
the laboratory. Immediate shipment can be made, upon receipt of order. 


Enter my order for a copy of Bound Volume 21 of 
THE NLGI SPOKESMAN 


| enclose Check 
Company Purchase Order 
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Company 
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Mail this coupon to 
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Returns for NLGI Second 
Survey Ahead of Last Year 


\lthough exact totals were not 
disclosed, officials of Ernst & Ernst, 
advised that returns of question- 
naire forms for the second NLGI 
production survey were “ . well 
ahead of this time last year.” This 
would indicate the second produc- 
tion survey of lubricating greases 
and fluid gear lubricants, for the 
vear 1958, will have an even higher 
total of participants than the 1957 
compilation NLGI’s first. 

The anonymous forms are re- 
turned to Ernst & Ernst, the gather- 
ing agency, where they are tabulat- 
ed and destroyed. The closing date 
is March 31 and all classifications of 
Institute membership will receive 
the data, as it is furnished the na- 
tional office, by Ernst & Ernst, by 
mid- April. 

Some 76 per cent of the member- 
ship replied in the first survey. This 
year an even larger group represen- 
tation is expected, in addition to the 
totals of Canadian Active member 
firm, which will be represented for 
the first time. 


J. L. Carroll is New 
NLGI Fellow 


NLGI’s research fellow at the 
graduate school of the University 
of Utah for the past three years, 
Sang Joon Hahn, has completed the 
work on his doctorate and returned 

his native Korea. Dr. Hahn is 
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familiar to many in the Institute for 
his work in thixoptrophy, the re- 
ports on which he made to members 
at two NLGI annual meetings. 

The present recipient of the fel- 
lowship, Mr. Jimmy Lee Carroll, 
is now constructing a rotational 
viscometer (Weltman type) to 
study the thixoptropic properties 
of lubricating grease. He is also 
studying the flow properties of 
grease under pressure, using the ap- 
paratus constructed at the graduate 
school and reported on in part by 
Dr. Henry Eyring, dean of the 
graduate school, at NLGI’s last an- 
nual meeting. It is hoped that a re- 
port can be made on the results ob- 
tained using the rotational viscom- 
eter and the high pressure viscom- 
eter at the annual meeting in New 
Orleans, next fall. 


Maintained since 1951, the re- 
search fellowship sponsored by 
NLGI was designed to building a 
pool of scientific knowledge, as in- 
surance of manufacturing progress 
for the industry. 


Revised Printing of 
“Recommended Practices” 
Now Available 


NLGI’s popular Recommended 
Practices for Lubricating Automo- 
tive Front Wheel Bearings is once 
again available. The sixteen-page 
booklet first offered in 1954 was 
temporarily suspended while a 
technical sub-committee re-evalu- 


ated it in light of recent advances. 
When Recommended _ Practices 
was found to be up-to-date, its fifth 
printing was authorized and it is 
again offered to members and the 
public at cost. 

The booklet was made available 
in 1954 after three years of prepa- 
ration by volunteers within the in- 
dustry. Four successive printings 
were made and over 120,00 copies 
of Recommended Practices have 
been distributed throughout the 
world. Heavily illustrated with 
photographs and diagrams, the 
booklet can be imprinted with 
company indentification and given 
as a training or public relations item 
at low cost. The NLGI national 
office will be pleased to answer in- 
quiries. 


SERVICE AIDS 


Send Orders to: National Lubricating 
Grease Institute, 4638 Nichols Parkway, 
Kansas City, Mo. 


BONER’S BOOK—Manufacture 
and Application of Lubricat- 
ing Greases, by C. J. Boner. 
This giant, 982-page book 
with 23 chapters dealing 
with every phase of lubri- 
cating greases is a must for 
everyone who uses, manu- 
factures or sells grease lu- 
bricants. A great deal of 
practical value. $18.50, 
prepaid. 
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Another packaging advance by Continental 
the new 


utility can with 
reversible spout 


Saves time, space, filling and 
shipping costs 

e Simple to palletize 

1.C.C. approved 


Continental’s new, Dome-top Hi-Stacker 
makes every inch of shipping, storage 
and display space count. It’s easy to fill, 
easy to handle. Filler openings are avail- 
able to fit your requirements. For further 
details, ask your Continental man. 


REVERSIBLE SPOUT RIDES 
SAFELY, ATTACHES EASILY 


Spout remains inverted during shipment and 
storage. To pour, spout is reversed — ready 
for fast, smooth dispensing. Spout remains 
in fixed position until container is empty. 


Looks like Continental’s famous 
Dome-top utility can (at left). 
Has all its sales features. 
Completely redesigned to save 
space and money. 


CONTINENTAL E CAN COMPANY 


Eastern Div.: 100 E. 42nd St., New York 17 Pacific Dic.: Russ Building, San Francisco 4 
Central Div.: 185 So. La Salle St., Chicago 3 Canadian Div.: 5595 Pare St., Montreal, Que. 
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—M ULTI-ACTION 


°30%-80% time savings 
® better heat transfer 


OMBINATION 
Struthers Wells Radial Propeller Agitator 
© US Struthers Wells Double - Motion 
Pitched Paddle and Scraper Blade Agitator 


First designed in a laboratory size, the new Struthers 

Wells “Multi-action” Grease Mixer has now been 

proved in full-scale production service. Results show 

greatly increased production and up to 4 times 
more efficient heat transfer. 


The mixing principle combines a high-speed radial propeller 
which gives excellent mixing and shearing of the grease plus the 
Struthers Wells Products pumping action of a turbine. The second mixing action involves 
PROCESSING EQUIPMENT DIVISION a conventional double motion pitched paddle agitator for folding 
action and high-efficiency scraping action, This unusual combination 
provides rapid heat exchange, excellent mixing, dehydration 
and deaeration. 
When you need peak performance grease mixing, call on 
meee Woter Tube ... Fire Tube ... Struthers Wells. 


FORGE DIVISION 
Crankshofts . . . Pressure Vessels . . . Hydraulic 


“=== STRUTHERS WELLS CORPORATION 
Representatives in Principal Cities 


Plants at Warren 
WARREN, PA. and Titusville, Pa. 
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By F. E. ROSENSTIEHL, President 


The Importance 


Since only a few of the members may realize NLGI 
maintains an active working agreement with a number 
of other professional societies, perhaps this is an ap- 
propriate time and place to say something about these 
arrangements. The purpose of maintaining such liai- 
sons is, of course, to be sure that various groups, shar- 
ing common interests, are familiar with NLGI activi- 
ties and we with theirs. This not only allows for a 
healthy exchange of information, but prevents each 
of us from working at cross purposes. 


This liaison is primarily maintained by those mem- 
bers of NLGI’s Board of Directors who also hold 
membership and interest in the other societies. Socie- 
ties which this liaison exists include— 

Society of Automotive Engineers, including their 
Subcommittee on Construction & Industrial 
Machinery Technical Committee. 

American Society of Testing Materials 
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of Our Liaison 


American Standards Association 

American Society of Lubrication Engineers 
American Society of Mechanical Engineers 

Independent Oil Compounders Association 


In the past much good has come from our working 
arrangement with these societies and it is hoped even 
greater benefits will be derived in the future. Benefits 
range from such spheres as use of a common nomen- 
clature to describe various types of greases, to the es- 
tablishment of standard procedures in measuring 
grease consistency. 

Each NLGI member who may be an active member 
in any of the societies listed above should make every 
effort to improve the liaison arrangement between the 
societies. An active cooperation between the members 
of such professional groups can go a long ways in elimi- 
nating double standards or duplications and in promot- 
ing general good will. 
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Why Nature’s Miracle Additive Often 
Solves Toughest Lubricating Problems 


Men who daily face the challenge of solving new 
lubricating problems or who seek better solutions 
to old ones frequently find the answer in ADM 
Spermoils. Perhaps you, too, can profit by formu- 
lating with this finest of all known natural lubri- 
cants. Here quickly, are a few of the reasons: 

Sperm oil resists oxidation and is non-corro- 
sive. Chemically, it is remarkable because it is 
largely made up of the higher fatty alcohol esters 
of the higher fatty acids. Its unsaturation is 
practically all mono-unsaturation. Each molecule 
of the ester contains but one double bond in each 
of the fatty acid and alcohol parts of the ester. 

Two ADM sperm oils you should know more 
about are ADM 45° (N.W.) and ADM 38° 
(N.W.). N.W. is short for Natural Winter, and 
refers to processed oils from which solid spermaceti 
wax has been removed. The temperatures indi- 
cate maximum cloud points. 


These two ADM Spermoils are easily sul- 
furized to produce non-corrosive oils containing 
10-12°;, combined sulfur. They are miscible with 
all types of petroleum oils and do not separate 
at low temperatures. Never viscous or insoluble, 
they are obviously good bets for making top 
grade extreme pressure lubricants, crank case oils, 
gear lubricants, and boundary lubricants. 

There’s probably a way in which sperm oil can 
help you, too. Write Archer-Daniels-Midland, the 
world’s largest and oldest processor and supplier 
of sperm oil. Ask for our 18-page bulletin 904A 
which gives many more technical details plus 
locations of technical sales people nearest you. 


farcher- 
Paniels- 


OTHER ABM PRODUCTS Linseed, Soybean and Marine Oils, Paint Vehicles, Synthetic 
and Natural Resins, Viny! Plasticizers, Fatty Acids and Alcohols, Hydrogenated Glycerides, 
Foundry Binders, industrial Cereals, Vegetable Proteins, Wheat Flour, Dehydrated 
Alfalfa, Livestock, Poultry Feeds, Olefins and Hydrocarbons. 


Miidland 


CHEMICAL PRODUCTS DIVISION 
741 Investors Building 
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THIS month’s cover photograph is 
also Figure 12 in the article “Ball 
and Roller Bearing Lubrication” by 
R. S. Barnett. It depicts an aircraft 
retractable landing light assembly 
with associated electrical equipment 
necessary to operate the landing 
light at temperatures down to 
—100°F. This was some of the 
equipment used in a study investi- 
gating the field of extreme low 
temperatures in which an intense 
program was carried out to note 
the degree of correlation of torques 
measured by simple laboratory 
bench rigs with the results ob- 
tained on full scale aircraft acces- 
sories at temp. down to —100°F. 
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Greases made with 


AGEL 


... Lower equipment 
maintenance costs! 


Maintenance costs are held 
to a minimum .. . on all 
types of equipment 

when lubricated with greases 
made from BARAGEL. 


BAROID CHEMICALS, INC. 


a A SUBSIDIARY OF NATIONAL LEAD COMPANY 
HOUSTON 2, TEXAS 


1809 SOUTH COAST LIFE BLDG. 


*BARAGEL is a registered trademark of National Lead Company for organic 
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FIGURE 3, showing results of thin film tests 
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Presented at the NLGI 26th annual 


meeting in Chicago, October 1958 


introduction 

NTIL THE LAST decade, most thickeners for 

lubricating greases were soaps. Nearly all the 

grease produced consisted of calcium, sodium, 
aluminum, lead, or barium soaps of long-chain fatty 
acids. Classical grease research centered on the differ- 
ences in properties of greases caused by changing the 
metallic or acidic constituent of the soap and by varv- 
ing manufacturing methods (2). Recent industrial and 
military needs for greases capable of operating over a 
broader temperature range—particularly at higher 
temperatures— have spurred research to seek better 
thickeners, oils, and additives. 

Most of the required improvements in lubricating 
greases can best be achieved by the development of 
new types of thickeners. Fundamental grease proper- 
ties are controlled largely by the thickener. Enough 
different oils are available to meet most operating 
conditions if used with a suitable thickener. Additives 
complement the desirable features of the thickener- 
oil combination, but cannot completely change the 
nature of the grease. 


Preformed Thickeners 


Within the past few years, there have been con- 
centrated efforts to provide preformed thickeners 
for grease manufacture. By using a preformed thick- 
ener, manufacturers eliminate unsatisfactory 
batches and produce a uniform, high-quality prod- 
uct with a minimum of effort and quality- -control ex- 
pense. Making a batch of grease with preformed thick- 
eners is generally faster than forming thickener in 
situ. This saving in manufacturing time means in- 
creased production and better scheduling of equip- 
ment. 

Several new materials have become available as pre- 
formed thickeners. Clays, silicas, paint pigments, 
phthalocyanines, and other high-melting substances 
have been found useful. Because the surfaces of some 
of these products are oleophobic, they must be modi- 
fied to improve oil compatability and water resistance. 
Others require the use of solvents to aid in dispersing 
them. 

Recently, thickeners of a new type were developed 
(3). They were entirely organic and provided greases 
with mulcti- purpose characteristics suitable for use at 
temperatures as high as permitted by the constituent 
oils. These thickeners were formed directly in the oil 
by reacting amines and isocyanates to form substituted 
ureas—chemically and thermally stable solids of high 
melting point. Not all of the ureas have the cystalline 
structure necessary to make them efficient thickeners 
of lubricating oils. Some, although effective thickeners, 
do not produce mechanically stable greases. A few 
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were found that thicken effectively in low concentra- 
tions and exhibit good water resistance. Greases pre- 
pared with these thickeners have met with wide ac- 
ceptance. 

The notable success of these thickeners led to re- 
search aimed toward the development of preformed 
substituted ureas. A study was carried out to deter- 
mine if such a thickener could be preformed simply 
and then be easily dispersed. The result of this in- 
vestigation was a new product called Thickener 0578. 

This preformed thickener is a unifom, pale yellow, 
granular solid with a bulk density of 25 Ibs. per cubic 
ane As shown by the electron micrograph of Figure 

, the thickener granules have a fiber network. Three 


ili make this thickener outstanding for the 


FIGURE 1, electron cumini Fibers in thickener 0578 


preparation of lubricating grease. Because it is non- 
dusting, it is easy and safe to handle. It is prewet with 
oil, so it mixes with additional oil easily. No solvents 
or special additives need be incorporated to obtain the 
most effective dispersion. 


Making Grease from Preformed Thickeners 


Conventional grease-making equipment can be used 
in making grease from the preformed thickener. Two 
methods of manufacture are suitable: one employs a 
steam-heated pressure-kettle at 325°F; the other, an 
open fire-kettle at 395°F. Water sills dispersion in 
either method. 


In the pressure-kettle method, all vee thickener and 
water (5 per cent of thickener weight) are combined 
with one-half to two-thirds of the oil in a sealed steam- 
kettle. The batch is heated to an internal pressure of 
65 psi and held for 15 to 30 minutes before venting. 
The rest of the oil is then added, and the batch is fed 


NLGI SPOKESMAN 


| 
| 


TABLE | 


Comparison of Greases from Pressure-Kettle and 
Open-Kettle Methods 


Pressure- Open- 
Kettle Kettle (Diluted) 


Thickener 20 20 16 
Penetration 


60 Strokes : 250 
100,000 Strokes ; 265 


9 Leakage 1.0 0.5 


through a homogenizer or colloid mill to give the 
finished grease. The temperature for finishing is not 
critical and will normally be 100° to 250°F. 


In the open-kettle method, the thickener, water, 
and oil are charged as for the pressure-kettle method. 
On heating, the water is removed by evaporation. A 
second, small addition of water when the grease reaches 
265°F serves to further disperse the thickener in the 
grease. The batch is heated to 395°F, held for 30 
minutes, and finished as in the pressure-kettle method. 


The only significant difference between the products 
is the heavier consistency produced by the heat-treat- 
ing period at 395°F in the open-kettle method. As 
shown in Table I, diluting the heavier grease with 20 
per cent more oil gives a product of the same con- 
sistency as obtained in the pressure kettle. If the grease 
made by the pressure- -kettle method is heat-treated 
at 395° for 30 minutes, the same 20 per cent saving in 
thickener is obtained. Longer heating gives no addi- 
tional benefit. The slightly higher leakage of the di- 
luted sample is probably due to its lower thickener 
content, 


Properties of Grease from Preformed Thickeners 


Greases prepared by either method are uniform, 
bright, and feathery. The electron micrographs in 
Figure 2 show that the fibers in a finished grease are 
similar in both size and shape to those of a lithium 
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FIGURE 2, electron micrographs: Fibers in two greases 


Lithium Grease 
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multi-purpose grease. An NLGI No. grease pre- 
pared in solvent-extracted oil of 75 SSU at 210°F has 
a drop point of about 480°F. These products exhibit 
multi-purpose properties. Conventional laboratory tests 
were used to evalute thermal stability, water resistance, 
mechanical stability, oxidation stability, leakage, and 
compatability with other greases. 


Thermal stability was evaluated in the CRC L-35 
bearing test, aircraft-actuator test, and thin-film panel 
test. 

In the bearing test, at 10,000 rpm, a grease made 
with the new thickener gave remarkable bearing life: 


°F Hours 
250 2500+ 
300 700+ 
350 250 


Rarely does a petroleum-oil grease perform this well, 
particularly at the higher temperatures. 


In the aircraft-actuator test, this grease lubricated 
an actuator screw at 375°F, under a 200-lb. load, for 
2600 cycles. Conventional multi-purpose greases func- 
tion only about 50 cycles. 


Thin films of this grease and conventional grease, 
before and after five days of exposure to air at 350°F 
(1), are shown in Figure 3 (located on opening page 
of article). Grease from the preformed thickener was 
still grease-like and had nearly the same worked pene- 
tration as it did before the test. The conventional 
grease had hardened and cracked. 


Good water resistance was provided by the thick- 
ener. The grease absorbed 100 per cent or more water 
without impairing its structure or consistency. In the 
ASTM Water-Washout Test, there was no grease 
loss. In the water-stability test of specification MIL- 
3-10924A, a sample containing 10 per cent water 
softened only 6 per cent after 100,000 strokes. 


The mechanical stability of this grease proved ex- 
cellent. In the ASTM worker, the grease softened only 
5 points after 60 strokes and 14 points after 100, 000 
strokes. After + hours in the Roll- Stability apparatus, 
it softened 5 points; after 500 hours, only 45 points. 
Most greases become fluid in less than 200 hours. 


Good oxidation stability was imparted by low con- 
centrations of conventional inhibitors. In the ASTM 
oxidation-stability test, the pressure dropped 2.5 
pounds per square inch in 100 hours. Even after 400 
hours, the pressure dropped only 9 pounds. 

Little oil leakage was observed in the cone-and- 
beaker test and the pressure test of Federal Standard 
No. 791. The ASTM wheel-bearing test (D 1263- 
53T) at 250° showed only a trace of leakage and no 
grease loss. 

The compatability with large amounts of widely 
different contaminating greases proved remarkable. 
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TABLE II 
of 0578 Grease 


Drop 

Contaminating Point, 
Grease °F 
None 480 

50°% Lithium 410° 
50°. Hydrophobic Silica 480 
Sodium 425 


Calcium 450° 


The results of compatability tests are shown in Table 
Il. Even conventional calcium grease, with a temper- 
ature limitation of 175°F, was tolerated satisfactorily 
to 25 per cent concentration with little change in drop 
point. For all four greases, the drop point remained 
at $10°F or above with up to 50 per cent contamina- 
tion. Even with high concentrations of lithium, silica, 
or sodium greases, “good results were obtained in the 
mechanical- stability tests, the cone-and-beaker leakage 
test at 212°F, and the 250°F wheel- bearing test. 


Greases manufactured with this new preformed or- 
ganic thickener are truly multi-purpose. By the pru- 
dent choice of oils and ‘additives, both multi- -purpose 
and specialty greases may be focredieted to meet the 
most exacting ‘conditions. 


Conclusion 

This preformed thickener provides a convenient 
and safe way for grease manufacturers to prepare 
quality greases. It will be particularly advantageous 
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to the small manufacturer with limited technical re- 
sources. The problems of making a uniform product, 
batch after batch, do not arise in simply dispersing the 
preformed thickener. Moreover, making better use 
of kettle time becomes really important when one has 
few kettles to draw upon. 


In the future, greases will probably have to meet 
even tougher demands of industrial and military users. 
In developing such greases, the convenience of pre- 
formed thickeners suggests that they will play an in- 
creasingly important ‘role. Making an aryl-substituted 
urea available as a preformed thickener is a notable 
step in this direction. 
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HE TURN OF the twentieth century was 

achieved smoothly in the engineering sense, as 

the common usage of rolling-element bearings 
dates back to about 1900.'! Since that time these essen- 
tially simple antifriction devices have been dev eloped 
to a high degree of performance in a multitude of spe- 
cialized designs. 


Children continue roll along on_ ball-bearing 
skates, but the layman has little conception of the di- 
versified applications of antifriction bearings in the 
world today. Such would be brought home to him if 
he could see with X-ray eves into his household appli- 
ances, car and lawnmower. Electric motors turn easier, 
automobiles roll easier, and hand mowers push easier 
because of antifriction bearings at critical points. And 
in commerce, our industrial plants, trains, buses, trucks 
and airplanes use rolling-element bearings by the mil- 
lions. 

Modern ball and roller bearings are part of a team; 
the other part is the lubricant. The bearings could not 
do their jobs if it were not for the highly developed 
greases and oils that lubricate and protect them in ser- 
vice. This issue of magazine Lubrication describes ad- 
vances in ball and roller bearing (BRB) lubrication 
during recent years. 


Why Antifriction Bearings Need Lubrication 


An ideal antifriction bearing would be one in which 
only pure rolling motion was encountered. However, 
this does not work out in practice. In service and un- 
der load, uncaged balls or rollers rub or slide somewhat 
against themselves. When a separator or cage is pres- 
ent, the rolling elements slide against this, and the cage 
itself rubs against any guiding flange surfaces. 

The rolling elements may also show relative slip 
against the raceways. For instance, when a ball under 
load rolls in a curved groove, such as a curved bearing 
raceway, pure rolling is olteined only along two lines 
in the contact area; other parts of the ball slide or spin 
along areas of the groove to some extent. This is be- 
cause the effective radius of the ball is smaller at 
points distant from the bottom of the race groove. Be- 
cause the effective radius of the ball is smaller at 
wear and friction. Loading intensifies this condition. 


Nature of Grease Lubrication 

The great majority of rolling-element bearings are 
now lubricated with grease.’ Being a solid when not 
under shear, grease forms an effective collar at bear- 
ing edges, sealing against dirt and moisture, and mini- 
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Ball and Roller Bearing Lubrication 


By R. S. Barnett 
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mizing leakage as compared to the use of oil. Simpler 
housing designs are possible, and piping may be greatly 
reduced when grease is the lubricant. 

Why doesn’t grease cause excessive drag when it 
gets on the rolling and rubbing surfaces? Because grease 
becomes a fluid when intensively sheared or worked; 
therefore, the bearing is, in effect, lubricated with an 
oily film at points of dynamic contact. On the other 
hand properly compounded and uncontaminated greas- 
es are “thixotropic,” which may be defined as softening 
under shear but returning to a solid when the shearing 
force is relieved.* It is easy to see from such a com- 
bination of properties w hy greases are widely used 
lubricants. They flow at the contact surfaces, but seal 
<t the edges of a bearing. 

It has been indicated for some time that certain pre- 
packed, sealed or shielded rolling-element bearings, 
or those in which a controlled excess of grease is placed 
in the housing, are essentially lubricated by an oily 
phase which “bleeds” from the static grease to the 
moving surfaces.*** The bearing needs more oil from 
the grease as the following increase: bearing size, 
speed, load or temperature. Even though 1 1000 of a 
drop of a 300 SUS oil* per hour will completely cover 
and lubricate the contacting surfaces of 15 to 50 mm 
bore bearings running at 3600 r.p.m.," this amount 
continually be replenished in Operation. 

On the other hand laboratory studies using dye trac- 
ers in shielded bearing lubrication have shown substan- 
tial feeding of the grease proper to the bearing.’ Also, 
examinations of sealed traction-motor armature bear- 
ings have indicated some migration of grease from end- 
plate reservoirs to the bearing i in service. It is possible 
that the particular temperature-speed-vibration condi- 
tions in question affect the nature of the lubricating 
phase or phases fed to the bearing. Bearing and housing 
geometry are also factors in this situation, as is grease 
composition. 


Higher Temperatures 


There have been great increases in the life which 
lubricating greases now provide at elevated tempera- 


1. See bibliography to identify this and subsequent numbered 
references. 


* Greases are both thixotropic and non-Newtonian. A non- 
Newtonian material decreases in viscosity with increasing rate 
of shear with this effect being immediately reversible with de- 
creasing shear rate. On the other hand, thixotropic hardening 
is proportional to aging time of the undisturbed grease. 

+ Viscosity in Saybolt Universal Seconds at 100°F. 
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306 SIZE BALL-BEARINGS ~~ 
AT 3600 REV MIN, 160 LB RADIAL 
LOAD — BEST PRESENT PETROLEUM 
GREASES. ----BEST YEARS AGO 


| | 
140 160 180 200 220 
BEARING TEMPERATURE °F 
FIGURE 1, variation in grease life with temperature (re- 
printed from 1957 article “Recent Advances in Grease Lu- 
brication of Ball-Bearings” by E. R. Booser’). 


BEARING LIFE —YEARS 


tures. This is the result of an intensive study of oxida- 
tion-resistant formulations. Such research has gone 
hand in hand with a fundamental study of lubricating 
grease structure by means of the electron microscope, 
X-ray diffraction equipment and optical microscopy. 
By means of modern knowledge the grease chemist can 
now scientifically arrange the lubricant structure so 
that improved feedability and long life are obtained. 

Figure 1 shows the eight- to ten-fold increase in 
life at elevated temperatures which has been made 


260) 


FROM TESTS IN 306 
SIZE BEARINGS AT 
3600 REV MIN. 


MAX. TEMP. FOR | YEAR BEARING LIFE — °F 


160 
1947 1952 1957 
YEAR 
FIGURE 2, improvement in maximum temperature for petro- 
leum greases in electric motors (reprinted from 1957 article 
“Recent Advances in Grease Lubrication of Ball-Bearings” 
by E. R. Booser’®). 


538 


“GREASE TYPE 


available by improved greases during the past ten 
years.’ Lives predicted by these laboratory rig results 
may be lowered for service conditions where ambient 
moisture, dirt and poor maintenance are factors, how- 
ever, the laboratory results are comparative among 
themselves and so indicate the great improvement 
made. 


Figure 2 shows the improvement made in maximum 


temperature of operation for petroleum greases in elec- 
tric motors during the period 1947 to 1957.° It may be 
seen that the maximum temperature for one-year 
“bearing life” has risen from approximately 175°F. to 
250°F. The “bearing life” shown in Figures 1 and 2 
is governed essentially by grease life as these were not 
highly loaded tests. 

Considering even higher temperatures, a cooperative 
program at 300°F. using silicone-insulated motor /gen- 
erator sets has yielded much valuable information con- 
cerning grease lubrication of No. 310* ball bearings. 
A comprehensive study of the factors involved, made 
by government laboratory personnel, indicates among 
other things that the design of the end-bell (which 
houses the reservoir grease) is important if maximum 
utilization of the grease charge is to be secured.° 

Aircraft needs in particular have raised operating 
temperature requirements to the 450°F. and higher 
level. Testing at such extreme high temperatures is 
discussed later in this article. 


Extended Temperature Range 


Figure 3 illustrates the tremendous temperature 
range over which grease lubrication may now be 
achieved, as a function of general composition of the 
lubricant.® It may be seen that synthetic oily compo- 
nents are utilized to achieve the lowest temperatures of 


PETROLEUM 
a WZ 
OIESTER AND POLYESTER 


SILICONE 
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SILICONE - DIESTER 


VA 


SHADED AREAS COVERED 
ONLY WITH SPECIAL 
i PRODUCTS OR RELUBRICATION 


POLYGLYCOL 


i i i 
-100 fe) 100 200 300 400 
USEFUL TEMP. RANGE —°F 


FIGURE 3, temperature range for ball-bearing greases (re- 
printed from 1957 article “Recent Advances in Grease Lu- 
brication of Ball-Bearings” by E. R. Booser’). 


* A typical ball bearing number, such as 310, conveys consider- 
able information. For instance, the last two digits give the 
bearing bore number, which is 1/5 of the bore size in milli- 
meters when the bearing bore is 20 mm or larger, thus giving 
a bore size of 50 mm for this bearing. The digit 3 is related to 
the outside-diameter series which is also related to the load 
capacity of the bearing. However, it is necessary to consult 
tables to find the outside diameter and width of bearings of 
a certain series. 
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FIGURE 4a, 4b, 4c, equivalent centrifugal load Wef, as a 
function of speed for (a) 100-series, (b) 200-series, and (c) 
300-series ball bearings. Dashed lines indicate constant 
bearing life at zero external load. (“By permission from 
Bearing Design and Application by Wilcock and Booser. 
Copyright, 1957. McGraw-Hill Book Company, Inc.”) 
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operation down to —100°F. and also the highest tem- 
peratures up to 450°F. At the high-temperature end, 
the usefulness of synthetic materials, such as high-mo- 
lecular-weight esters and silicone fluids, has been ex- 
tended and made more effective by the use of unusual 
thickening agents. 

It has been found that soap-thickened greases do not 
have the maximum heat stability needed for the ex- 
treme high temperature range and, therefore, many un- 
usual materials have been investigated and are being 
used for such very high temperatures. These include 
organic modifications of clays, certain very stable dye- 
stuffs and complex organic compounds such as the 
arylureas.° 
Higher Speeds 

Important advances have also been made in anti- 
friction bearing lubrication at high speeds. In the past, 
a speed of 10,000 RPM was considered as high, how- 
ever, RPM’s of 50,000 to 150,000 are not unusual at 
this time in certain aircraft and machine tool applica- 
tions*':*, mostly with oil mist lubrication. 


Revolutions per minute is not the only measure of 
speed; one must consider the peripheral speed as be- 
ing most important. A comparative measure of peri- 
pheral speed is the so-called DN Value (bearing bore 
in millimeters times speed in revolutions per minute) 
which give a speed factor. For instance, a No. 204 bear- 
ing (20 mm bore) at 10,000 RPM has a speed factor or 
DN Value of 200,000. 

Experiments carried out at a major petroleum re- 
search center over the last several years have resulted 
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in the development of greases which allow substantial 
bearing life for _— up to 50,000 RPM for a No. 204 
bearing; 1 DN Value of one million. This work has 
vielded v: ‘aluable information on the types of greases 
which are suitable for such speeds and also some in- 
formation on the ty pes of ball-bearing design which 
are most appropriate.” 

Bearing life is usually defined as the time at which 
10 per cent of the be: rings have failed through fatigue. 
For a given bearing, doubling the speed halves the ex- 
pected life of the bearing. Doubling the load reduces 
the life to one-eighth. 

It has been emphasized recently that centrifug: al load 
is a very important factor in ball- bearing life at very 
high speeds. Certain authorities’ have arranged in 
graphical form a number of derived relations!’ on the 
effect of speed on equiv alent radial load. Such infor- 
mation is presented 1 in Figures 4a, +b and 4c, and it may 
be seen that bearings become very heavily loaded from 
this effect when speeds of 30,000 to 50,000 RPM are 
achieved. This helps to explain why such a “se: atter’ 
of results is obtained on evaluating lubricants at such 
speeds. The bearings are loaded to such an extent that 
fatigue life is materially reduced. This factor is in addi- 
tion to failures from cage wear and breakage. 

Better Rust Protection 

Another achievement in grease formulation has been 
the development of effective rust inhibitors. This has 
been concurrent with the development of suitable test 
techniques as will be discussed later. The development 
of rust-inhibited formulations has been particularly 

valuable for greases based on water-repellent soaps, 
such as calcium and or lithium. Greases made from 
such soaps are extremely resistant to water washout, 
however unlike certain sodium soap yreases,'' they re- 
quire additional fortification for optimum rust  pro- 
tection. 

Che need for a high degree of protection against rust 
is extremely important in applications where rolling- 
element bearings must stand for long periods of time 
in the presence of humid atmosphere. This may occur 
under adverse conditions of storage of prepac ked bear- 
ings such as at tropical military depots, and it also 
may occur in wheel bearings during standing of ve- 
hicles or railw ay cars for extended periods. 

Beyond the Horizon 

Grease research is always reaching out and/or being 
pushed into new frontiers by military and industrial 
break-throughs. Perhaps the newest frontier at the 
present time is that of resistance to nuclear radiation. 
Such lubricants are of pronounced interest to the mili- 
tary and are becoming more important in industrial 
applic: ations as atomic power plants go into operation. 


In general, greases first soften on eialaibied because 
of disintegr ation of the soap structure, and finally hard- 
en to porous and brittle substances owing to poly mer- 
ization (combining of small molecules to form larger 
ones) and cross linking of the oil molecules. Perform- 
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ance life in bearings is reduced concurrent with reduc- 
tion in oxidation resistance. 

Such locations as remote fuel-handling devices, con- 
trol rod drives, coolant pump bearings and ACCESSOTY 
units will need greases with greater resistance to radia- 
tion as time goes on.'* Current information indicates 
that such greases will probably contain an oily com- 
ponent high in aromatic content and that non-soap 
thickeners will probably be used.'*:'' 

Oil Lubrication 

Lhe advantages of grease were pointed out carlier. 
However, oil is more effective in carrying away heat. 
Oil also affords more positive feeding to loaded con- 
tact areas of be: arings and furnishes a flushing action for 
inv dirt, water or wear products. A corollary to this 
last fact is that the oil may be purified ina circulating 
svsem so that long periods of operation under adverse 
conditions may be achieved, whereas this would not 
be possible with grease in such applications as roller 
bearings on the dryer ends of paper mill machines. | 

In many cases the requirements of other machine 
elements dictate the selection of type and viscosity of 
the lubricating oil used in the antifriction bearings. 
It is stated by current authorities! that “if other factors 
do not dictate the oil properties, the viscosity of the oil 
for a ball or roller bearing should be just high enough 
to insure satisfactory lubricating performance for the 
rolling elements and the separator. Higher viscosities 
will result in higher operating temperatures and higher 
power dissipation than necessary.” These authors have 
made a composite of lubricant recommendations avail- 
able in the recent literature with those of the bearing 
suppliers as a guide for selecting the proper oil viscosity 
for ball or roller bearings. Vhis graph is reprinted as 
Figure 5. 

Compositionwise, #neral oils are still quite adequate 
under most conditions for lubrication of antifriction 
bearings and are used extensively. However, for ex- 
treme conditions of low temperature and high tem- 
perature, or wide temperature range, synthetic oils are 
used. This is particularly true in ‘modern turbine en- 
gines where the bearings are lubricated with synthetic 
oil of the so-called diester type. These bearings must 
be lubricated to permit military engine starting at 
—65°F. and to give satisfactory oper: ation at tempera- 
tures of the order of 400-500°F. in some applications. 
In the future, the upper bearing operating tempera- 
ture level is expected to increase. Accordingly, lubri- 
cant suppliers are continuing to devote considerable 
effort to the development of lubricants which will be 
superior to current fluids at elevated temperatures. A 
prime problem in this regard is the formation of bear- 
ing deposits resulting from this exposure of oil to high 
temperatures in the presence of air. The high tempera- 
ture laboratory bearing tests now being developed 
should be of material assistance to those developing 
superior high temperature oils. Whether the superior 
high temperature products will possess the excellent 
low temperature properties of present oils is debatable; 
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FIGURE 5, recommended oil viscosities for ball and roller 
bearings. (By permission from Bearing Design and Appli- 
cation by Wilcock and Booser. Copyright, 1957. McGraw- 
Hill Book Company, Inc.”’) 


it appears that if improvement is to be obtained at high 
temperatures some sacrifice in low temperature per- 
formance may be required. It is of interest to note that 
there is some evidence that certain mineral oils may be 
superior to synthetics at elevated temperatures. The 
surface deterioration of bearing working areas at ele- 

vated temperatures is also under investigation. The 
relative performance of different oils with respect to 
this factor is not at all well defined at present. Depend- 
ing upon test conditions, synthetic ane may or may not 
be found superior to mineral oils.!" ? Clearly, addi- 
tional work will be required in this ne to better un- 
derstand the various ramifications involved. 


Advances in Test Techniques 

Cooperative Developments 

The Coordinating Research Council has continued 
with its development of the 10,000 RPM spindle test 
for greases hich uses a No. 204 test bearing. This test 
is now called for in military specifications at tempera- 
tures up to 450°F. (MIL -G-25013A) and precision is 
quite ¢ good even at the highest temperature. At 450°F, 
and above it is necessary to use special high alloy tool 
steel bearings to avoid dimensional changes. The CRC 
is now continuing its work at the 600-700°F. level in 
view of continuing demands from the Military that 
evaluation methods at such temperatures be made avail- 
able. 
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In the field of fretting corrosion, considerable ad- 
vance has been made in developing a suitable instru- 
ment for determining the effect of lubricating greases 
in minimizing this form of wear. The August, 1955 
issue of Lubrication was devoted to this subject and 
contains on page 93 a photograph of the Sikorsky ap- 
paratus for oscillating radially loaded bearings, such 
that the effect of lubricants on their fretting corrosion 
tendencies may be determined. A very recent publica- 
tion brings this work up to date.!" 

A much needed development has been the final pub- 
lication of a technique for evaluating the rust-resistant 
properties of lubricating greases. This work is the cul- 
mination of a number of years of cooperative investi- 
gation along these lines and has resulted in a simple 
bearing protection test technique. In this test a small 
tapered roller bearing is packed with the grease to be 
investigated and placed in a jar in the presence of a 
small amount of free water. The jar is then closed and 
the assembly kept for fourteen days at 77°F. At the 
end of this time the bearing is cleaned and examined for 
rusting. This test is described in Military Specification 
MIL-G-3278A, “Grease, Aircraft and Instrument.” 
Correlation was obtained between the bearing protec- 
tion test and two full-scale field tests in different parts 
of the U.S.A. on fleets of aircraft in which the test 
greases were placed in the wheel bearings of the air- 
cratt.”” 

The ASTM™* has standardized the automotive wheel 
bearing performance test originally developed by the 
CRC and this test has been in military specifications 
such as MIL-G-2108 for some vears. It measures the 
leakage tendencies of greases; however, being a short- 
time (6-hour) test it does not evaluate the lubricating 
abilities of the grease. Figure 6 shows a photograph of 
this test unit. The necessity of full-scale field tests as a 
proof of automotive wheel bearing service is well 
proven by a comprehensive study reported in 1954.°° 

Compatibility of lubricating greases has received 
considerable attention during recent years. It has been 
found that mixtures of certain greases may show soft- 
ening and high leakage under certain conditions from 
phy sical structure changes. It is also possible for chem- 
ical interactions to take place. For instance, when a 
grease containing high free alkali content is mixed with 
an ester-type synthetic grease, saponification of the es- 
ter may occur resulting in an unsatisfactory lubricating 
mixture. While various short-time tests have been 
proposed as suitable for testing compatibility of grease 
mixtures, the only safe wav is to run such blends in 
antifriction bearing machines under the same type of 
conditions which will be experienced in the field. Such 
tests must be carried out for considerable periods of 
time, as short-time tests may not predict latent incom- 
patibility. 

The ASTM has considered this question and Tech- 


*“American Society for Testing Materials” 
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FIGURE 6, ASTM wheel bearing tester. Apparatus, which 
employs a 1942 Ford front wheel hub, is driven at a speed 


enclosed in insulated hood so tests can be made at elevated 
temperatures. Special ring is used in place of regular 
grease retainer, to catch any grease which leaks from the 
inner end of the hub. 


nical Committee G of ASTM Committee D-2 hes is- 


sued the following statement: 


“Statement on Compatibility Testing of Lubricating Greases 


Cx ompatibility of lubricating greases implies com- 
patibility in service. Owing to the complexity of ser- 
vice problems, there is no single test which can be used 
to satisfactorily evaluate compatibility in general. 


Present ASTM methods, such as those for dropping 
point, worked penetration, and leakage tendencies of 
automotive wheel bearing greases, may be used to test 
individual greases Results obtained on such mixtures, 
as compared to results on the unmixed component 
greases, are indicative of the compatibility of the mix- 
tures. However, simple bench tests such as these must 
be correlated with a particular set of service conditions 
before a valid estimate of compatibility in such service 
can be achieved.” 

As an example of a rigorous mechanical test for com- 
patibility, the Association of American Railroads 

(AAR) has issued Specification No. M-917-56 where 
greases submitted for qualification must be run with 
mixtures of approv ed products in an eight-w eek simu- 
lated service test. A four-axle tester with two roller 
bearing assemblies (6x11 boxes) per shaft is used. The 
shafts turn at 640 RPM which is equivalent to 63 MPH 
for a 33-inch freight wheel. The tests run for eight 
weeks with periodic shut-downs. Fan blades on the 
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equivalent to 40 miles per hour. Test bearing assembly is 


shafts provide cooling to simulate the windage of road 
operation. A 600-lb. vertical load is imposed on each 
bearing. 

The development of suitable greases for railroad 
axlebox roller bearings has been an outstanding de- 
velopment of the past decade. Reduced maintenance 
has meant lower labor costs. Tests have shown that 
freight car grease-lubricated bearings can operate for 
at least three years without relubrication.2! This whole 
picture is w ell summarized in a very recent compre- 
hensive paper by a representative of a large roller bear- 
ing manufacturer.” 


Individual Developments 

Some years ago a large petroleum research labora- 
tory dev eloped” a highly versatile Railroad Journal 
Bearing Tester which has been in constant and useful 
oper ration since its installation. Fi igure 7 shows this ap- 
paratus which tests two full-scale roller bearing assem- 
blies at one time. Heavy vertical and thrust loads are 
imposed, together with superimposed shock loading, 
all activated’ hydraulically. Lateral play is provided for 
as in actual service, and friction measurements may be 
made at the start of and during a run. This machine has 
aroused much interest in domestic and European rail- 


road circles and similar equipment has been constructed 
by the AAR. 


—I 


FIGURE 7, seven-ton, full-scale Railroad Journal bearing 
test machine developed by a prominent petroleum research 
laboratory showing two actual 5%2x10 inch journal boxes 
assembled with vertical loading yokes and axial load 
cylinders. 


A large manufacturer of electrical equipment has 
been running for a number of years an interchange- 
able cartridge high-temperature ball-bearing grease 
tester which was described in detail at the ASTM Sym- 
posium on Functional Tests for Ball Bearing Greases 
in 1948.° Tests are run up to 10,000 hours at 212°F. am- 
bient temperature. This test utilizes a No. 306 bearing 
with a 160 pound radial load and 40 to 50 pounds thrust 
load and runs at 3600 RPM. It is considered to give a 
good simulation of electric motor bearing operation, 
as far as grease life goes, under laboratory conditions. 
Figure 8 shows a sectional view of this bearing tester. 
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FIGURE 8, sectional view of G.E. four-bearing interchange- 
able cartridge high-temperature ball bearing grease tester. 
(Reprinted from article “Grease—An Oil Storehouse for 
Bearings” by D. F. Wilcock and M. Anderson, Symposium 
on Functional Tests for Ball Bearing Greases, STP-84, 
ASTM’). 


A large manufacturer of rolling-element bearings has 
developed valuable correlations from temperature-load- 
speed studies on ball bearing life on test rigs of their 
own design.** 

A recent publication describes the scope of evalua- 
tion and testing imposed by a major petroleum com- 
pany on the various greases developed.”* 

For testing the performance of roller bearing greases 
under heavy loads the SKF roller bearing test machine 
continues to be of particular value.** This apparatus 
tests 54, inch OD cylindrical roller bearings under 
4240 pounds per bearing radial load and a usual speed 
of 2100 RPM. By means of cartridge heaters under 
the test bearings it is possible to run at elevated bear- 
ing temperatures. The value of this machine in study- 
ing the performance of different grease types, as well 
as further studies with the vibrating wheel bearing test- 
er and the torque-breakdown machine are described 
in a paper published in 1955. 

In Europe the SKF R2F Test is widely used, 
which spherical roller bearings of 60 mm bore are used 
as the test bearings. Various conditions of speed and 
temperature are imposed on the lubricating greases to 
be evaluated. This type of bearing, which has barrel 
rollers and a curved outer raceway, possesses high load- 

carrying capacity. Because of the greater degree of 

contact (osculation) between roller and outer race- 
way, this design constitutes a severe test for lubricating 
greases particularly at increased speeds. 

There has been considerable test development in the 
field of traction-motor-armature roller bearings for 
railroad use. The use of sealed bearings with the initial 
bearing lubricant charge lasting between overhauls 
with no relubrication is now an accepted procedure 
and widely used. Periods of 300,000 to 500,000 miles 
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FIGURE 9, EMD traction motor armature bearing tester. 
(Utilizes 130 mm bore test bearings; representative test 
conditions are 500-hour duration, 2500 RPM, room ambient 
temperature and 740-lbs. load per bearing. Superimposed 
vibration is 800 CPM.) 


between relubrications of such bearings are now being 
achieved in railroad service. Whereas formerly flange- 
riding-cage roller bearings were used, the trend is now 
to roller- riding-c cage roller bearings. Figure 9 shows a 
picture of the ‘EMD design of traction motor armature 
bearing tester. 

Miniaturization, radiated heat from jet engines and 
aerodynamic heating at supersonic speeds are three of 
the important factors in the military picture which 
have pushed grease operating temperature requirements 


FIGURE 10, high temperature = alll control bearing 
tester. Apparatus is used to determine the life of a grease 
in aircraft control-type bearings up to 550° F. An automatic 
device shuts down the tester when the torque exceeds one 
foot-pound. 
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to 450°F. and higher. As early as 1949 the USAF* bricants for life at 500°F. This work led to the develop- 
asked a subpanel of the Coordinating Research Coun- ment of an oscillating control bearing tester in which 
cil to screen existing aircraft control bearings and lu- tests were run up to 550°F. under conditions of load, 
* United States Air Force degree of oscillation, and speed representative of a jet 
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FIGURE 11, composite view of five pieces of aircraft accessory equipment tested at temperatures down to —100 F. 
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fighter at that time. When conventional KP-16A bear- 
ings were fitted with heat-resistant seals it was possible 
to get 20 to 80 hours life at 550°F. with a non-soap, 
solid-thickened ‘silicone fluid grease and up to 248 
hours at 500°F. with this grease.”* Figure 10 shows a 
picture of this apparatus. 

The field of extreme low temperatures has not been 
neglected. In one detailed study, an intensive program*® 
has been carried out to note the degree of correlation 
of torques measured by simple laboratory bench rigs 
with the results obtained on full-scale aircraft accesso- 
ries at temperatures down to —100°F. Figure 11 shows 
a combined view of the various pieces of accessory 
units which were evaluated in this study and Figure 12 
(as shown on cover illustration ) pictures a retractable 
landing light with the auxiliary equipment necessary 
to run these tests. 

The conclusions from this work were that there 
were more variations between units of supposedly iden- 
tical construction than there were between greases 
meeting the same military a which in this 
case was MIL-G-3278A, “Grease Aircraft and Instru- 
ment.” A certain accessory which was overpow ered, 
operated at —100°F. even with a grease which was de- 
signed only for —40°F. operation (the criterion being 
one revolution of a No. 204 bearing at 5 seconds or less 
at 2,000 gram- -centimeters torque ). A unit of another 
accessory was under-powered and would not operate 
at —65 F. even with the grease designed to work ; 
—100°F. as judged by the 2,000 gram-centimeter cri- 
terion. Therefore, apparently large numerical differ- 
ences detected by a sensitive jaboratory bench test may 
have no significance for actual mchanisms where a 
number of bearings, gear trains, etc., are involved, and 
where the power available to cause operation of the 
unit is a very important factor. 

Lubricating grease performance in the presence of 
water is an involved phenomenon, including resistance 
to washout, lubrication under dynamic conditions and 
rust protection under both dynamic and static condi- 
tions. A recent study has been made of these factors, 
and a test technique dev eloped to separate and measure 
the various effects.** 


Advances in Relubrication 

G redases 

The foregoing sections have described the great ad- 
vances in sealed and cartridge-ty pe bearings, where one 
fill of grease lasts for the life of the part or to a major 
overhaul. Yet there are many applications such as in the 
metal industries and in industrial. machine lubrication, 
where periodic relubrication—“the right amount of the 
right grease at the right time”—is a must. 

The August 1957 issue of Lubrication gives a com- 
prehensive and up-to-date picture of automatic grease 
dispensing equipment and pertinent information on 
flow properties of greases and so forms a valuable sup- 
plement to the issue at hand.*" 
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FIGURE 13, grease valve in electric motor with end frames 
(reprinted from SKF brochure TSP 5243**). Note design of 
bearing housing covers which incorporate radial webs to 
lead new grease into the becring. 


A further development which has taken firm hold 
in Furope during recent years is that of the so-called 
“grease valve” which expedites the relubrication of 
running bearings on individual pieces of equipment 
such as large electric motors, centrifugal pumps, and 
water turbine ‘ ‘plummer” (pillow ) blocks.?* This de- 
vice is reported to be particularly suitable for the 
breaking-in of new spherical roller bearings where 
flooded” grease lubrication is recommended during the 
first hours of operation. The grease valve is essentially 
a rotating slinger which directs grease purged through 
the bearing into a venting passageway so that excess 
grease will not pile up in the bearing and cause over- 
heating, churning and grease breakdown. 

Figure 13 shows a drawing of a grease valve arranged 
for electric motor bearing relubrication. Figure 14 
shows how the valve causes a rapid drop in tempera- 
ture following successive relubrication periods as com- 
pared to operation without the valve. 
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FIGURE 14, temperature graphs obtained during relubrica- 
tion tests. (a) is an SKF roller bearing 22328M running at 
1100 RPM in conjunction with grease valve. (x) is relubri- 
cation point. (b) is same type of roller bearing without 
grease valve. (Reprinted from SKF brochure TSP 5243**). 
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SYSTEMATIC ROLLING-BEARING TROUBLE-SHOOTING CHART 
By permission from Bearing Design and Application by Wilcock & Booser. Copyright, 1957. McGraw-Hill Book Company, Inc. 


Cause Remedy 
1. Overheated Bearing: 
a. Inadequate lubrication Change to proper grease or oil. Adjust oil-cup height, maintain oil level at center of 
lowest ball or roller. Fill grease housing one-half to two-thirds full. Clean oil holes, 
filters, and vents. Use a fresh lubricant. 


Use lower-viscosity oil, lower oil level to center of bottom ball or roller, fill grease hous- 
ing only half full, use oil mist. 


b. Excessive lubricant churning 


c. Inadequate internal clearance Use bearing of greater looseness, allow for differential thermal expansion, reduce inter- 


ference of shaft and housing fits, correct any housing out of roundness or warping. 
Stretch felt or use reduced spring tension with leather or composition seals, lubricate 
seals, switch from rubbing seal to low-clearance shield. 


d. High seal friction 


e. Excessive preloading Use gaskets or shims to relieve axial preload with opposed pair or with two held bearings 


on a shaft subjected to thermal expansion. Change design to use only one held bearing. 


Use closer housing fit, use steel insert in soft aluminum housing, use garter spring or rub- 
ber holding ring. 


f. Spinning outer ring 


g. Misalignment Correct alignment by shimming pillow blocks, housings, or machines to get shafts and 


bearings in line. Check for misalignment of bearing seats and shaft and housing shoul- 


ders. 
2. Noisy Bearing, Vibration: 

a. Wrong type of grease or oil Check recommendations of lubricant supplier. A higher-viscosity oil or a better-feeding 
grease with a higher-viscosity oil may help. 

b. Insufficient lubrication (See la) 

c. Defective bearing Check for brinelling, fatigue, wear, groove wobble, poor cage. Replace bearing. 

d. Dirt Clean bearing housing, replace worn seals, improve seal arrangement, eliminate source of 
dirt. 

e. Corrosion Improve sealing to keep out corrosive elements, use corrosion-resisting lubricant. 

f. Too great internal clearance Change to bearing with smaller clearance. 

g. Unbalance Balance rotor. 

h. Misalignment Align (see 1g). 

i. Too loose shaft or housing fit Build up shaft or bore with chrome plate or metallize and regrind. 

}. Improper Mounting Correct dirty or off-square shaft and housing shoulders and seats. Avoid brinelling 
caused by pounding on bearing. 

k. False brinelling Use vibration mounts for machine to isolate from platform during idle periods. 

1. Seal rub Check for metal bearing seal or shield rubbing on shaft, shoulder, or housing. 

3. Loss of Lubricant: 

a. Oil leakage through seal Adjust oil level to center of lowest ball or roller, replace seal, use double-seal arrange- 
ment with drain between, eliminate any unfavorable air flow by proper baffles and bal- 
ancing channels. 

b. Leakage at housing split Use thin layer of gasket cement, replace housing. 

c. Grease leakage Pack housing only one-half to two-thirds full, use channeling-type grease, eliminate any 
pressure causing air flow through bearing, keep solvents or water from entering and 
softening grease, use new or improved seals. 

d. Dry, caked residue Use silicone or other high-temperature grease, use oxidation-inhibited or synthetic oil or 
grease, cool oil in external cooler, cool bearing housing, increase oil flow to promote 
cooling. 

4. Loose Bearing: 

a. Shaft diameter too small Turn down shaft, chrome-plate or metallize and regrind to give proper fit. Retighten 
adapter to get firm grip on shaft. 

b. Housing bore too large Build up bore with chrome plate or metallize and regrind, bore out housing and press in 
sleeve to give proper bearing fit (a slip fit on OD is usually desirable to allow for dif- 
ferential axial thermal expansion of a shaft between two bearings). 

5. Hard Turning of Shaft: 


a. Excessive bearing preload Use less interference fit on shaft or in housing, select bearing with greater internal clear- 


ance where heat conduction expands shaft and inner bearing ring. Relieve axial pre- 
loading by housing shims with either two opposed bearings or two “held” bearings on 
one shaft. 
b. Heavy seal rub Stretch felt seals to reduce their friction, use reduced spring tension on leather or com- 
position seals, scrape out ID of rubber seals, use a shield with clearance on the shaft. 
c. Dirt Clean housing and use fresh lubricant (see 2d). 
d. Corrosion (See 2e) 


e. Lack of lubrication Raise oil level to center of lowest ball or roller, grease pack housing half full. Eliminate 


possibility for loss of lubricant by leakage. 

f. Incorrect lubricant Use softer grease or thinner oil. 

g. Bearing pinching or cocking Scrape housing bore to relieve pinching. Replace or remachine warped housings, check 
bearing seats as source of cocking. 
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2. Oils 
A companion article to the August 1957 issue is that 


of November, 1957 on Central Air-Borne Lubrication 
Systems which describes the unconventional but very 
important systems for application of lubri ating fluids 
as a spray or more finely atomized mist. 


Summary 


It is difficult to overemphasize the importance of 


rolling-element bearings to our economy. The petrole- 
um industry is proud to have been a companion in the 
development of present bearing /lubricant systems up- 
on which so much of industry and our defense effort 
depend. 
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Two Tons of Grease 


The Design and Use of a 


Large Volume Grease Container 


Presented at the NLGI 26th annual 


meeting in Chicago, October, 1958 


Introduction 

An expanding economy has required an ever increas- 
ing quantity of steel. This demand has been met not 
only by the installation of more facilities, but also by 
enlarging the capacity of each new piece of equip- 
ment. This growth in size has been accompanied by a 
trend toward automation resulting in a greater com- 
plexity of machine members. 

Assured lubrication is the factor that has made many 
of these designs workable. Increased speeds, tempera- 
tures, and bearing loads have precluded a program that 
permits “hit or miss” lubrication. Circulating oil sys- 
tems have been employ ed to give positive provection to 
essential bearings. However, there are many points re- 
quiring a lubricant where either cost or design limita- 
tion has prohibited a circulating system. These are best 
serviced by grease application. 

Several systems have been developed that will sup- 
ply a measured amount of grease at predetermined 
time intervals, thus providing the same assured lubri- 

cation that is possible with a circulating oil system. 
There are, however, certain disadvantages associated 
with the use of grease. Some of these are: cost of 
handling and application; space requirements for the 
storage “of adequate inventories, packaging costs, and 
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the possibility of contamination. It is believed that in 
a limited number of applications, bulk handling tech- 
niques can lessen these disadvantages. 

To provide ideal lubrication for a machine, a depart- 
ment, or for an entire plant, is the aim of every lubrica- 
tion engineer. One of the outstanding obstacles to 
overcome is human error and indifference. Any tool 
or practice that will aid in reducing blunders is a worth- 
while investment. If the device also reduces operating 
costs, it becomes doubly attractive. The possibility of 
gaining these advantages through bulk grease handling 
should be investigated. 

Any departure from the conventional requires a 
careful evaluation of all the factors involved. What 
benefits could be gained by handling grease in larger 
volumes? What would be the disadvantages and limita- 
tions of the proposed change? W hat equipment would 
be best suited for gaining the desired results? The an- 
swers to these questions vary depending on the parti- 
cular plant and application visualized. The factors that 
determined the initial installation will be discussed. 
Advantages of Bulk Grease Handling 

In a suitable application the advantages of bulk 
grease handling are primarily twofold—improved lu- 
brication techniques and reduced operating costs. 
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Many of the oil companies have prepared publica- 
tions to aid their customers in obtaining maximum 
benefits through the use of their products. Usually, a 
section has been devoted to the storing and handling 
of lubricants. Without exception, the importance of 
avoiding contamination is stressed. Extremes in am- 
bient temperature and excessive humidity of the stor- 
age area, together with prolonged storage time, is de- 
scribed as being detrimental to grease. Repeated han- 
dling of packages with the possibility of mechanical 
damage to the container is to be avoided. 


Handling and warehousing procedures vary from 
plant to plant, but, in general, a common problem €X- 
ists in all large plants. Products are received and 
stocked in a large central warehouse. Materials are then 
dispersed to the various departments as required. Each 
department maintains a reserve from which mainten- 
ance. personnel can draw stock. Empty containers are 
then returned to a central area for disposal. Handling, 
warehousing, and transportation charges within the 
plant may exceed three dollars per drum of grease used. 

Although the contents of a drum can be removed 
completely with little effort, a careful survey estab- 
lished that drums were being returned with an average 
of fifteen pounds of product retained in each. This 
represents a loss of two and one-half dollars. 

The most significant savings can be made in elimi- 
nating the conventional packaging cost. 

‘There are other savings to which it would be difficult 
to assign a monetary value. Safety, housekeeping, and 
morale would be improved— these are intangible but 
important. Although improved lubrication techniques 


have been mentioned, it should be emphasized that a 
direct savings in maintenance cost will follow when the 
correct, clean lubricant is applied at the proper interv al. 
A bulk container filled with a refinery fresh product; 
delivered to the point of use; and connected into the 
system precludes the possibility of contamination, im- 
proves storage conditions, and reduces operating costs. 


Disadvantages of Bulk Handling of Grease 


An innovation in design or handling methods is made 
to gain certain desired results, therefore, the advantages 
are evident. The important consideration is whether 
or not the expected results outweigh any adverse con- 
ditions that may be incurred. 

One of the first questions is that of cost. Can the cost 
of equipment and installation be justified? It is expected 
that the direct savings will pay for equipment and in- 
stallation in the application being considered, in less 
than five years. With no equipment av ailable for the 
type of installation desired, and with very little practi- 

cal data to work with, undoubtedly an excess of ca- 
pacity in pumps and lines was installed. Refinements in 
design of future installations could effect a lower cost. 

A second disadvantage is the cost of transporting the 
empty container. With the container used in this sys- 
tem, a source of supply must be available in the imme- 
diate area; or the cost of transportation could be great- 
er than the expected savings. 

A third disadvantage is the one that is normally asso- 
ciated with any devi iation from the established pattern 
of procurement. A greater degree of coordination is 
required between supplier and consumer. Filling sched- 
ules must be arranged to the mutual benefit of both. A 
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problem of billing also arises. The container must be 

weighed before and after filling so that proper charges 
can be made. There is also the problem of maintaining 

sufficient inventories of product to take care of any 

emergencies. 

Application of Bulk Grease Handling 


Having considered the advantages and disadvantages 
of bulk grease handling, the next step is to determine 
the limits of its application. A “barrel to bearing” sys- 
tem 1s the ideal equipment for the consumer of moder- 
ate amounts of grease. There are many industrial proc- 
esses that use large quantities of grease in a compact 
area. If a multi-purpose grease can be selected to fulfill 
all greasing requirements, a bulk supplied g grease system 
should be considered. A desc ription of the facility 
where the initial installation was made will illustrate a 
practical application. 

A universal slabbing mill was designed to require 
grease lubrication of over on thousand points. Nine 
automatic and five hand operated systems were re- 
quired to provide adequate lubrication and to permit 
flexibility of timing cycles. The total distance from the 
ingot receiving table to the slab pilers 1 is 695 feet. 

The problem of location, service, and protection of 
the automatic systems was presented. The prospect of 
a number of buildings on the mill floor to house these 
systems Was not attractive. A central grease house with 
a header extending the length of the mill building was 
suggested. Supply lines from the header could be in- 
stalled for each system, thus, permitting them to be lo- 

cated in the basement where desired. The requirements 
of storage space for full and empty containers, to- 
gether with frequent changes of drums, and the labor 
required to keep such an area clean and safe, combined 
to make innovations in grease handling acceptable. 
Description of Bulk Grease System 

The elements of a bulk grease system are: (a) lu- 
brication requirements of sufficient volume to make 
the installation economically sound (b) means of sup- 
plying the individual sy stems, that is, a header line (c) 
suitable large volume containers. 

Referring to Figure 1: Three tanks are arranged so 
that grease may be pumped to the header by either of 
the two pumping stations. Flexible hose compensates 
for some misalignment and permits interchanging the 

tanks. For filling, the tanks are taken from the building 
through the removable hatch covers. 

Figure. 2 illustrates the pumping arrangement used. 
Standard 22 to | ratio air driven barrel pumps are used. 


The pumps are used in tandem to provide rapid filling, 


of the reservoirs. Several features of the air driven 
pump make them ideally suited for this application. Air 
pressure may be regulated to give the desired pressure 
in the header line. Since the pump will stall when the 
maximum pressure in the header is produced (consist- 
ent with the regulated air pressure) and the header is 
designed to withstand the maximum pressure; there is 
no need for pressure relief valves, pressure switches, or 
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other special control devices. The reservoirs are lo- 
cated various distances from the pumps. So the feature 
of variable pump delivery, dependent on line resistance, 
is desirable. In the event of pump failure, a replacement 
may be substituted quickly and with minimum effort. 
The grease header is schedule 160 pipe, three inches 
in diameter, and four hundred and eight feet long. It is 
steam traced using three-eights inch steel tubing with 
spacer blocks to prevent the steam line from contact- 
ing the header. There is a one inch diameter pipe supply 
line to each dispensing unit with a high pressure shut 
off valve before the reservoir. 


Design of a Bulk Grease Container 

Figure 3 is a cross section of the bulk grease contain- 
er designed by the author which best suits the require- 
ments of the installation discussed. It illustrates features 
of this design. 

The rolled steel shell is of three-eighths inch plate re- 
inforced with steel ribs. This should provide the rug- 
gedness necessary in steel mill equipment to give long 
and trouble free life. The cover and bottom is of three- 
quarters inch plate. The tank is mounted vertically on 
fourteen inch wide flange beams to give clearance for 
the valve and piping. T his entire assembly is welded to- 
gether to form a single unit, with the exception of the 
cover, which is bolted in place. 

The follower plate is a single unit constructed to be 
bouyant. The pipe, that is used for a guide and indi- 
cator, is removable for shipping the filled container 
Special attention is called to the inflatable seal. This 
makes it possible to employ atmospheric pressure to 
provide positive prime to the pumps. The seal also 
wipes the walls clean during each cycle, insuring a fill 

uncontaminated by old grease. 

A single line and valve from the center of the bot- 
tom of the container provides for both filling and 
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FIGURE 2, Side view of grease tank 
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FIGURE 3, cross section of grease tank 


emptying. This is of importance, for it permits the 
tank to be pressure filled without entraining air in the 
grease. Air in the pump stand pipes could cause the 
pumps to loose suction. 

The volume of the tank is sufficient to hold two tons 

of grease. 
Summary 

An expanding economy has demanded machines of 
increasing size and complexity. To insure uninter- 
rupted performance of this equipment, extensive auto- 
matic lubrication devices have been installed. Increased 
speeds, temperatures, and bearing loads have placed 
more exacting demands on the lubricants. 

Any device or technique that will improve lubrica- 
tion practice, streamline handling methods, or reduce 
operating Costs, merits investigation. One possible way 
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of accomplishing these three objectives is through the 
installation of a system for bulk handling of grease. 
However, there are certain disadvantages of such a sys- 
tem, namely: the initial cost of equipment and installa- 
tion is high; additional cost is incurred in transporting 
the empty container and a greater degree of coordina- 
tion between supplier and consumer is required. 


A study of bulk handling methods resulted in the 
design and installation of this equipment in a blooming 
mill facility. Operation of the completed system be- 

gan in September of this year. Although it ‘would be 
premature to report success of bulk grease handling 
methods, developments in this field will be of i import- 
ance in the near future. Both manufacturers and con- 
sumers of grease should give careful consideration to 
the potential of this new handling method. # 
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Equipment 


Deaerating and Dehydrating 
Lubricating Greases 


A continuous method for de- 
aerating lubricating grease consists 
of continuously forcing the lubri- 
cant through spreader ‘plates, hav- 
ing elongated and tapered slots (see 
Figure 1) narrowing to widths of 
0.006 to 0.02 inch, into a vacuum 
chamber. This chamber, in which 
a vacuum of 23 to 28 inches of mer- 
cury is maintained, is tall enough 
so that an accumulation of the de- 
aerated lubricating grease permits 
of continuous withdrawal of the 
finished product. 


According to Brooks and Piazza 
(U. S. Patent 2,797,767) 14,000 
pounds per hour of a lubricating 


iterature and 
atent Abstracts 


grease, having a worked penetra- 
tion of 340, were pumped through 
such an apparatus. In this case the 
spreader plate was eight inches 
square with seven parallel, V- 
shaped slots, each six inches long 
and having a width, at the narrow 
portion, of 0.020 inch. The distance 
from the spreader plate to the en- 
trance of the discharge pump was 
5, feet and the level of the de- 
aerated material in the chamber 
during operation was four feet 
above the pump entrance. The 
chamber was made from a fourteen 
inch diameter pipe. 


Analysis 

An Extraction Procedure for 

The Determination of the Metallic 
Constituents in Greases 


Larry A. Harrah, Wright Air 
Development Center, May 1958. 
PB 151027. One gram of the lubri- 
cating grease is dispersed in 29 ml. 
of benzene after which it is mixed 
with 15 ml. of 6N hydrochloric 
acid to remove the metal portions 
of the soap. Another similar treat- 
ment with hydrochloric acid and 
then a water wash are combined 
and made up to 100 ml. 

This solution is run by a direct 
method of flame photometry to 
give the percents of metals present. 
The instrument is standardized by 
chlorides of metals dissolved in dis- 
tilled water. 


The same apparatus handled 8000 
pounds per hour of a fibrous prod- 
uct having a worked penetration 
of 280. 


-+--- 


The precision of the method is in 
the order of 97 to 99 per cent, cal- 
cium showing the greatest variation 
and sodium the least variation from 
actual metal content of lubricating 
greases. 


Reviews 
Bearings, Lubricants and Lubrication— 
A Digest of 1957 Literature 

Mechanical Engineering 80, p. 
64-74, September 1958. This re-_ 
view, which is given annually by 
ASME, contains a bibliography of 
over 200 references. Several of 
these are concerned specifically 
with lubricating greases and six 
with gear lubrication. 


Tests 
Effect of Capillary Length-to-Diameter 
Ratio on Grease Viscosity 

Miller, Walsh and Slaymaker. 
Lubrication Engineering p. 216- 
220, May 1958. Six sodium base 
lubricating greases, varying in soap 
content from 4.5 to 26.1 per cent, 


and one lithium base lubricant with 


FIGURE 1 
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a soap content of five to seven per 
cent were tested in a capillary tube 
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viscometer where the capillaries 
had length to diameter ratios of 
40:1, 100:1, 250:1, 500:1, and 
1000:1. The three samples having 
over 19 per cent soap but containing 
oils of a viscosity of 440 SUS at 
100°F. changed in apparent viscos- 
ity about 13 to 19 per cent as the 
length ratio increased from 40 to 
250 but for greater lengths there 
was little change in apparent viscos- 
ity. In the case of lubricating greases 
with less soap but with oils of 1200 
to 4213 SUS at 100°F. the corres- 
ponding increases were 20 to 27.5 
per cent. Lowering the test temper- 
ature from 75 to 40°F. caused about 
a ten per Cent increase in apparent 
VISCOSITY. 


Theory 
The Formation and Stability of Non- 
Soap Lubricating Greases 


|. Factors Responsible for Gel 
Formation. 


G. J. Young and J. J. oe 
J. Colloid Sci. v. 13, pp. 358-7 
(1958). Both synthetic fluids ti 
petroleum base lubricating oils 


were thickened with titanium di- 
oxide, different carbon blacks, dif- 
ferent silicas, clays, or copper 
phthalocyanine. 

It was found that the amount of 
hydrophobic (water hating) thick- 
ener required for a given penetra- 
tion of lubricating grease was in- 
versely proportional to the square 
of the surface area of the thickener. 
Hydrophilic (water loving) prod- 
ucts were found to be more eftec- 
tive thickeners than hydrophobic 
bodying agents but the thickening 
ability of the former could not be 
correlated with the surface area. 

The hydrophilic thickeners were 
found to be very sensitive to water 
as far as bodving power was con- 
cerned. If water was removed en- 
tirely from lubricating greases 
made with such thickeners, fluids 
resulted. Even the humidity of air 
influences such systems. Ethy lene 
glycol acts much the same as wa- 
ter in this regard. 


Il. The Mechanism of Gel Formation. 
J. J. Chessick, A. C. Zettlemoyer 
and G. J. Young. Ibid. pp. 372-8 


The effect of polarity on thicken- 
ing value of the above compounds 
was inv ~— by the addition of 
octane, 1-chloroheptane, 1-hepta- 
nol, caprylaldehyle, caprylic acid, 
or heptylamine to lubricating 
greases previously formed. 

The polar additives had a thin- 
ning effect on hydrophobic silica 
products made with nonpolar oils 
and on carbon black products made 
with ethylene glycol but not on 
carbon. black products made with 
non-polar oils. Carbon blacks had 
the greatest thickening action in 
the most polar oils. Both the hep- 
tanol and heptylamine thinned lu- 
bricating greases made from hydro- 
philic silicas and paraffin or poly- 
ester oils. This thinning could be 
reversed by subsequent addition of 
water. 


Application 
Proper Selection and use of Lubricants 
For Lubricated Plug Valves 
R. Fred Klein, Plant Engineering 
2, p. 94-5, Aug. 1958. Plug valve 
lubricants, which are available in 
either stick form or in bulk, serve 
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5-10 American Chemical Society 
135th National Meeting. 


15-17 National Petroleum Associa- 
tion, Semi-annual Meeting, 
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Ohio. 


21-23 ASLE Annual Meeting and 
Exhibit, Hotel Statler, Buf- 
falo, New York. 


CORRECT. 
LUBRICATION 


Makers and Marketers of 


Mobil 
Automotive 
Products 

Mobil 
Industrial 


Oils and Greases 


Socony Mobil Oil Co., Inc. 


and Affiliates: MAGNOLIA PETROLEUM CO. 
GENERAL PETROLEUM CORP. 
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MAY, 1959 
4-6 API 


ing, Lubrication Committee 
Meeting. San Marcos Hotel, 
Chandler, Ariz. 


Division of Market- 


15-24 International Petroleum Ex- 
position. 

27-29 API Division of Marketing, 
Mid-year Meeting. The Sa- 
very, Des Moines. 

31-June 6 Fifth World Petroleum 
Congress. The 
New York City. 


Coliseum, 


JUNE, 1959 
1-5 Fifth World Petroleum Con- 

The Co- 

New York City. 


gress Exposition, 
liseum, 


8-9 Petroleum Packaging Com- 
mittee Cleveland, 
Ohio 


Meeting, 


14-19 SAF Summer Meeting, Chal- 
fonte-Haddon Hall, Atlantic 
City, N. J. 

21-26 ASTM Annual Meeting 


Chalfonte-Hadden Hall, At- 
lantic City, N. J. 


OCTOBER, 1959 


26-28 NLGI Annual Meeting, 
Roosevelt Hotel, New Or- 
leans, La. 


11-15 ASTM 
Meeting, 


Committee D-2 
Sheraton - Palace 
Hotel, San Francisco. 


12-13 Petroleum Packaging Com- 
mittee Meeting, Port Arthur, 
Texas 


19-21 ASLE and ASME Joint Lu- 
brication Conference, Shera- 
ton-McAlpine Hotel, New 
York City. 

28-30 Society of Automotive En- 
gineers, National Fuels and 
Lubricants, La Salle Hotel, 
Chicago. 


NOVEMBER, 1959 


9-11 API, 39th Annual Meeting, 
Conrad Hilton, Palmer 
House and Congress Hotels, 


Chicago 


APRIL, 1960 


19-21 ASLE Annual Meeting and 
Exhibit, Netherland- Hilton 
Hotel, Cincinnati, Ohio. 


APRIL, 1961 


11-13 ASLE Annual Meeting and 
Exhibit, Bellevue Stratford 
Hotel, Philadelphia, Pa. 


OCTOBER, 1961 


30-Nov. 1 NLGI Annual Meeting, 
Edgewater Beach Hotel, 
Chicago, Illinois. 


4-6 API division of Marketing, 
Lubrication Committee 
Meeting. 

15-17 National Petroleum Associa- 
tion, Semianual Meeting. 

26-27 API Division of Marketing, 
Lubrication Committee 


Meeting. 


27-29 API Division of Marketing, 
Midyear Meeting. 
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to reduce friction, prevent the plug 
from sticking, and combat corro- 
sion. They should be chosen for 
insolubility in the line contents and 
ability to adhere to the metal seat- 
ing surfaces. While such products 
should have sufficient body to seal 
against leakage, plug valve lubri- 
cants must not harden when in 
place and should be chosen for op- 
eration at whatever temperature 
range necessary. In some cases col- 
or of the lubricant is a factor so as 
not to discolor the contents of the 
line. No compositions are men- 
tioned. 


Composition 
Calcium Base Lubricating 
Greases Containing Wax 

If, after a conventional calcium 
base lubricating grease is formed, 
the mass is cooled below 212°F, 
and preferably to 140 to 212°F, be- 
fore the addition of paraffin wax, 
the soap proportion required for a 
given penetration will be reduced. 
Thus, Reudink (U.S. Patent 2,845,- 
409, assigned to Shell Development 
Co.) formed a lubricating grease 
from 13.5 parts of fatty acids, 86.5 
parts of lubricating oil and 2.1 parts 
of hydrated lime. After being 
cooled to 176°F and while stirring 
the mass, 102 parts of a paraffin 
cracked residue were added. Since 
this latter fraction had a m.p. of 
136.5°F, it was heated to 158°F be- 
fore use. 

The resulting lubricating grease, 
with a calculated fatty acid content 
of 6.7 per cent, had ‘worked pene- 
tration of 218 and a dropping point 
(Ubbelohde) of 203°F. 

In the case of similar combina- 
tions in which the wax was added 
before saponification only a fluid 
mass resulted in the final mixture. 


Lubricating Grease Wherein the 
Thickener Is a Metal Salt of 
N-Acylaminoorganocarboxylic Acid 

Hotten (U.S. Patent 2,852,466, 
assigned to California Research 
Corp.), suggests the above thicken- 
er for use in anti-friction bearings 
at temperatures up to 300 or 400°F. 
This is used in a concentration of 
10 to 20 per cent. Barium, lithium 
and sodium are the preferred metals 
used. 
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Cenwax Data 


to help you in your grease formulations 


Harchem Cenwaxes... 


for uniform and maximum 
use of lubestock 


Your lubestock is a major item in multipurpose grease 
formulations. Harchem Cenwaxes allow full use of lubestock and 
are especially compatible with high naphthenic content oils. 


Harchem Cenwaxes also assure good shear stability, wide 
temperature range stability and excellent water resistance when 
used as the base for metallic (particularly lithium) soap greases. 
These specifications will help you compare Cenwax A and 
Cenwax G with other 12-Hydroxystearic acids and Hydrogenated 
Castor Oil Glycerides. 


Cenwax G 
(Hydrogenated Castor Oil Glyceride) 


Cenwax A 
(12-Hydroxystearic Acid) 


lodine Value 


Hydroxyl value....................154 min..................-------------- 157 min. 
Acetyl 139 min. 


Both Cenwax A and G are available at competitive prices. For 
a sample of either Cenwax A or Cenwax G write to Dept. H-34.00. 


HARCHEM DIVISION 


WALLACE & TIERNAN INC. 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


== CENTURY BRAND 


IN CANADA W C HARDESTYCO OF CANADA. LTO . TORONTO 


for synthetic lubricants that 
must meet rigid military 
specifications... 

HARCHEM’S 2-SL 


Samples and product data available HARCHEM DIVISION 
Write to Dept. H-52.00 WALLACE & TIERNAN INC. 


25 MAIN ST., BELLEVILLE 9, NEW JERSEY. IN CANADA: W. C. HARDESTY CO. OF CANADA, LTD., TORONTO 


. 

. 

86-88°C 

; 


Thus, n-dodecanoylaminohexan- 
oic acid was formed from 200 
grams of lauric acid and 113 grams 
of epsilon- caprolactam by heating 
and stirring at 250°C. for 2, 
hours, after which the mass was 
cooled to room temperature. The 
resulting product was twice crys- 
tallized from benzene, followed by 
washing with diethyl ether to give 
a brown powdery solid, containing 
5.83 per cent nitrogen and having 

neutralizing number of 143. 

A mixture of 28.4 grams of the 
above acid and 170 grams of a Cali- 
fornia naphthenic oil having a vis- 
cosity of 450 SSU at 100°F. was 
mixed at 250°F. After cooling the 
mixture to 100°F., 2.9 grams of so- 
dium hydroxide dissolved in 20 ml. 
of water were added followed by 
milling through a Manton-Gaulin 
homogenizer and then heating to 
350°F. After two more passes 
through the homogenizer the re- 
sulting lubricating grease had a 
dropping point of 380°F. and a 
worker penetration of 260. 


Lubricating Greases Containing 
Sulfonic Acid Soap 

Lubricating oils can be thickened 
to a grease consistency with five to 
30 per cent of an oil-insoluble soap 
of a straight chain aliphatic sulfonic 
acid containing ten to 20 carbon 
atoms in aliphatic portion. A metal 
soap of a high molecular weight 
fatty acid or a metal salt such as an 
acetate can also be included as a 
portion of the thickener. Sodium 
compounds are preferable. 

The acid may be derived from 
olefins resulting from cracking of 
petroleum wax or petrolatum or 
from ployolefins. For example a 
mixed petrolatum which had been 
cracked was fractionated and the 
portion boiling between 70-170°C. 
was sulfonated and converted to 
sodium sulfonate. 

To 150 grams of this soap was 
added 250 grams of an oil with a 
Viscosity of 40 SUS at 210°F. After 
heating to 100°F. while agitating, 
an aqueous solution of 100 grams 
of sodium acetate was added. This 


DE AERATOR -DEHYDQKIOR 
BROOKE MODEL 


vA 


BROOKE DEAERATOR-DEHYDRATOR 


cuts manufacturing costs 


PRESSURE GAGE 


FEATURES 
No moving parts 
Compact in design 
Insures uniform quality 
Low operating cost 
Wide range of products 


(WSTRUMENT - 


PANEL 


4 


VACUUM » 


VACUUM 


380 Second Avenue, New York 10, N. Y. 


For full information write or call 
RENICK & MAHONEY INC. 
@ Phone Algonquin 4-4202 
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SEAVICE 


mixture was then heated to 225°F. 
where dehydration occurred and 
where 500° grams of the oil was 
added. Continued heating to 500°F. 
gave a fluid which was allowed to 
cool undisturbed. A hard smooth 
cake resulted which when stirred 
and filtered gave a smooth cohesive 
product w hich had an unworked 
penetration of 200, a worked pene- 
tration of 240 and a dropping point 
of 380°F. 

A similar lubricating grease, con- 
taining ten per cent of the sodium 
sulfonate and five per cent of so- 
dium soap of hydrogenated fish oil 
acids, had a worked penetration of 
275 and a dropping point of 354°F. 

Such compositions are described 
in U.S. Patent 2,854,408 by Brug- 
mann et. al. and assigned ‘to Esso 
Research & Eng. Co. 

Stabilizing Additives for Sodium 
Base Lubricating Greases 

Sodium base lubricating greases 
containing high V.I. oils are stabil- 
ized at high temperatures and 
against the influence of mechanical 
working by the addition of 0.1 to 
2 per cent of certain alcohol-substi- 
tuted amides. Bidault (U.S. Patent 
2,854,410, assigned to Esso Stand- 
ard Societe Anonyme Francaise) 
used as such a stabilizer the conden- 
sation product obtained from: 
amines of soya fatty acids and five 
mols. of ethylene oxide; amines of 
coconut fatty acids with 50 mols. 
of ethylene oxide; or amines of tal- 
low fatty acids with fifteen mols. 
of ethylene oxide. 

Thus, a lubricating grease was 
made from 15 per cent stearic acid, 
2.5 per cent caustic soda, | per cent 
phenyl alpha naphthylamine, and 
81.5 per cent of a mineral oil with 
a viscosity of 150 SUS at 37.8°C. 
and a VI. of 105. The soap-oil mix- 
ture was heated to 225°C. and 
poured into pans to cool. This re- 
sulted in a separation of the soap 
and oil after cooling. 

A second lot of the same mixture 
was made and in this was included 
0.25 per cent of the last condensa- 
tion product mentioned above. 
Upon pan cooling a homogeneous 
cake resulted which did not sweat 
oil which, after working. 
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formed a lubricating grease of 265 
worked penetration which separat- 
ed 0.37 per cent after 50 hours at 
100°C. 
Gear Lubrication 
International Conference on 
Gearing—London 

September 23-25, 1958. At this 
meeting One session was set aside 
for discussion of lubrication. Scien- 
tific Lubrication, V. 10, No. 10, 
October 1958, pp. 15-28, gives ex- 
tended abstracts of four of the pa- 
pers presented at that time. The 
high points of some of these will be 
mentioned. 
Lubrication As a Gear Design Factor 

By Prof. H. Blok. From the de- 
sign standpoint of gears, the lubri- 
cating oil is just as important as the 
stecl. By considering the lubricant 
from this standpoint scuffing dam- 
age can be reduced in gears. No 
specific gear lubricant specifica- 
tions are given. 


Lubrication of Spur Gears 
By J. R. Hughes and F. H. 


Waight. The authors attempt to 


derive equations empirically which 
will predict failure of lubricants 
with speeds and loads. Data were 
accumulated by use of an LA.E. 
3'4-in. centers gear lubricant test- 
ing machine. Various coded E.P. 
additives were used in this investi- 
gation and, in general, the load- 
carrying capacity of an oil in- 
creased as more E.P. additive was 
added. However, a limit is reached 
beyond which there is no further 
improvement. It was concluded 
that it is very difficult to say to 
what extent laboratory results and 
practical experience agree. 


The Choice of Gear Lubricants 

By H. J. Watson. After a listing 
of typical examples of gears, scuft- 
ing loads with various lubricants on 
disc machine tests are given. It is 
concluded that while results from 
tests in the existing lubricant test- 
ing machines are of use as prelimi- 
nary indication of desirable quali- 
ties in a gear lubricant, these ma- 
chines do not entirely simulate gear 
operating conditions. 


Extreme-Pressure Lubricant 


Fainman in U.S. Patent 2,834,732, 
assigned to Standard Oil Co. of In- 
diana, describes the manufacture 
and use of lead-sulfurized tall oil as 
an E.P. agent. For example tall oil 
was heated with 10 per cent of sul- 
fur at 330°F for 12 hours followed 
by further — to 175°F after 
the addition of 5 per cent butyl 
Cellosolve, 75 per cent water and 
33.5 per cent lead oxide. After this 
lead oxide was dissolved in three to 
four hours the product was drained 
and dried. When 10 per cent of this 
additive was added to oil the lead 
content was 2.8 per cent and the 
sulfur content 1.13 per cent. This 
mixture had a load-bearing capaci- 
tv of 50 to 55 pounds on the Tim- 
ken wear test. 


Types of Gear Lubricants and Methods 
Of Application in Steel Mills 

A summary of the types of gear 
lubricants available and also the 
methods of application is given in 
Lubrication (The Texas Com- 
pany) October 1958 pp. 141-142. 


how Molysultfidle..grease helps 


Service Stations build 
NEW and REPEAT business 


Every time a service station does a lube job with 
Molysulfide grease, the customer gets his car back with 
a like-new ride. He gets a quiet ride and a smooth ride. 
So he comes back again and again. And each time he 
does, he’s a prospective customer for oil, gas and the 


whole TBA list. 


Because Molysulfide’s extra tough film of protec- 
tion bonds firmly to all bearing surfaces, Molysulfide 
chassis grease can’t be squeezed out, jolted out or 


washed out between lubrications. It stays right in 
there, fighting friction for a full thousand miles. Want 
proof? An independent research organization made a 
2-year, 2,000,000-mile road test of this new lubricant 
against a conventional chassis grease. They found that 


Molysulfide grease reduced wear on critical auto parts 


from 17 to 53%. 


When customers ask your service stations for Moly- 
sulfide grease jobs, it pays to be ready for them. 


CLIMAX MOLYBDENUM 
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A Division of American Metal Climax, Inc. 
500 Fifth Avenue, New York 36, N. Y. 
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R. L. Reep Is Named 
District Representative 


Richard L. Reep has been named 
by American Potash & Chemical 
corporation as San Francisco dis- 
trict representative for the com- 
pany’s industrial chemicals. 


Announcement of the appoint- 
ment was made by William M. 
Clines, western general sales man- 
ager, who said Reep will report 
to Rod Taft, San Francisco district 
sales manager, and will cover north- 
ern California, northern Nevada, 
Utah and Colorado. Reep has been 
with the company since January, 
1957. 

Bruce Campbell was named to 
take over Reep’s activities as rep- 


People in the Industry 


resentative for industrial chemicals 
in the Los Angeles area. Campbell 
joined the company in May, 1957. 


Metasap Appoints Licata 
Technical Manager 

The appointment of Francis J. 
Licata as technical manager of the 
Metasap Chemical company’s sales 
department has been announced by 
Thomas J. Campbell, manager of 
Metasap, a subsidiary of Nopco 
Chemical. Mr. Licata will be re- 
sponsible for the development of 
new markets and new uses for 
metallic soaps. 

Now in his thirtieth year with 
Nopco, Mr. Licata is well known in 
the metallic soaps industry and 
holds many patents in the field. He 


has delivered numerous talks and 
written several articles on metallic 
soaps and their uses in various in- 
dustries. 

A graduate of City College of 


‘New York, he holds a B.S. degree 


in chemical engineering. He has al- 
so done post-graduate work at Col- 
umbia university and Brooklyn 
Polytechnic Institute. 

Mr. Licata is a member of the 
American Chemical Society, Amer- 
ican Institute of Chemists, Society 
of the Plastics Industry, the Amer- 
ican Oil Chemists Society, and the 
Society of Plastics Engineers. He 
is also a member The Society of the 
Chemical Industry in London, EF ng- 
land, and is listed in American Men 
of Science. 


IF it rolls an an axle or-turns in @ 
bearing © or rides ona shaft re) if if slides 


ina groove or moves on q 

it bores or cots yb o transmits pressure 
sone of Sinclairs S00 specialized lubricamls 

Is designed to make if work better For answers 
+o your lubrication Problems, usrite today to 


SINCLAIR REFINING ComPANY 
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‘Technical Service Division, G20 Fifth Ave, NY. 20 NY. 
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Organic Chemical Sales Department 


Vopcolene Division, Los Angeles 
Emery Industries (Canada) Ltd., London, Ontario 
Export Dept., Cincinnati 2, Ohio 
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PROVED EMOLEIN® ESTERS 
broaden your commercial jet lube opportunities 


Commercial jet travel has arrived—and with it a whole 
new market potential for lubricants. And for synthetic 
base fluids, the industry is looking to Emolein Esters, 
the lube esters that have overcome the two major bar- 
riers to profitable commercial sales. 


Performance requirements have been met by Emolein 
azelates and pelargonates, the bench-tested, flight- 
tested lube bases used in formulations meeting MIL- 
L-7808-C specifications. 


And, cost problems have been solved with the recent 
development of Emolein 2910, a low-cost pelargonate. 

If you have a stake in this synthetic lube market, we 
suggest you check these proved Emolein Esters today. 


Emery Industries, Inc., Dept. E-3 Carew Tower, Cincinnati 2, Ohio 


Please send bulletins: [) No. 411 (Emolein 2910 Pelargonate) 
No. 409A (Emolein Azelates) 


Company _ 


Address 
City 


| Name Title 
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Research Management 
Selections Announced 
By Houghton 

Dr. Ellis Abrams and Paul J. 
Welsh have been promoted to as- 
sistant managers of research by EF. 
F. Houghton & Co., Philadelphia, 
suppliers of oils, packings, and 
chemicals, a further move in the 
company’s long range program of 
expansion and new product de- 
velopment. 

Responsibility for supervision of 
textile, paper, and organic research 
goes to Dr. Abrams who was form- 
erly supervisor of organic research. 
Mr. Welsh, previously manager of 
product development, will super- 
vise the company’s research in metal 
working, rust preventives, and lu- 
brication. 

The new appointments were an- 
nounced by Dr. R. K. Smith, 
Houghton’s manager of research. 


Long Appointed Production 
Chief by Girdler Catalysts 


Appointment of Murrell D. Long 
as production superintendent was 
announced by Girdler Catalysts, 
Louisville, Ky., a unit of Cheme- 
tron corporation’s chemical prod- 
ucts division. 

Girdler Catalysts is a leading U. 
S. manufacturer of specialty cata- 
lysts for petroleum and chemical 
process applications. Its plant is at 
6000 Crittenden drive, Louisville. 
Long was with the firm from 1952 
to 1957 and has been a field engineer 
with Wheelabrator corporation, 
Chattanooga, Tenn., for the past 
two years. 

A native of Louisville, Long 
graduated from Colorado School of 
Mines in 1950 with the degree of 
petroleum engineer. He was with 
Sun Oil company at Morganfield, 
Ky., and the U.S. Geological Sur- 
vey at Denver, Colo., before join- 
ing Girdler Catalysts in 1952. 


Industry News 


New Fibre Drum Line 


Mr. S. A. Bennett, president of 
Bennett Industries, Inc., Peotone, 
Illinois, announced the start of pro- 
duction on new fibre drums under 
the trade name “Speedy-Pak.” 
Bennett Industries are nationally 
known for their steel pails and 
drums, and for their 
structural steel and plate as well as 
their structural assemblies. 

The fibre drums are curently be- 
ing manufactured in four diameters, 
114%, 12%", 14” and 1544”, with 
capacities ranging from two gal- 
lons to 26 gallons, inclusive. Net 
weight packing range, 60 Ib., 115 
Ib., 150 Ib. and 225 Ib. for dry and 
solid articles. Data sheets covering 
a full list of sizes are available. 

Speedy-Pak construction em- 
bodies sidewalls from Fourdrinier 
Kraft linerboard, ends from cold 
rolled steel with a baked-on pro- 
tective coating of sanitary varnish. 
Closures are conventional clip type 
lugs, attached to the drum body. 
Unique features include vertical 
stacking, with a protective flange 
bottom area. 

Mr. A. J. Gasbarra, vice presi- 
dent and general manager, Mr. R. 
R. Ernst, container general sales 
manager, and Mr. A. J. Godshalk, 
manager of the fibre drum division, 
feel that they now have all the us- 
ual problems of new lines licked 
and are turning out top quality 
fibre drums. Mr. Godshalk has 
been in the fibre drum business for 
approximately thirty years and in 
this new capacity at Bennett In- 
dustries he has been able to incor- 
porate his experience and knowl- 
edge. 


New “Hi-Stacker” Utility 
Can Eases Handling 
Problems 


“Hi-Stacker,” an important new 
development in utility shipping 


containers for lubricating oils, 
chemicals and other liquid products, 
designed to ease filling, handling, 
storing and shipping problems, 1s 
now being made available by Con- 
tinental Can company. Fitted with 
a reversible pouring spout that is 
stored inside the can during ship- 
ment, this new electrically welded 
side-seam can is constructed to in- 
corporate the advantages of Con- 
tinental’s present popular dome 
style container and duplicate its 
appearance when the spout is re- 
versed and placed in pouring po- 
sition. Offered in 2'-gallon, 5-gal- 
lon and 40-pound fluid grease sizes, 
all of which meet ICC shipping 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 
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regulations, the “Hi-Stacker” con- 
tainer may be lithographed with a 
sales boosting design. 

Savings in time, space, filling and 
shipping costs are achieved with the 
“Hi-Stacker.” The can eliminates 
the need for reshipping cartons be- 
cause of its self-storing spout that 
rides inside the can safely and 
clinches on the outside easily for 
fast, smooth dispensing. Less ship- 
ping and storing space is required 
by the “Hi-Stacker” which may be 
stacked on end, rolled and _pallet- 
ized, 


Gulf Scientists Unlock 
Secrets of Lube Oil's 
Molecular Make-up 

Scientists of Gulf Oil corporation 
have discovered a way to material- 
ly extend present knowledge of the 
molecular composition of lubricat- 
ing oils. Their achievement will 
help make possible the improved 
lubricants needed in the coming 
age of ever higher operating temp- 
eratures and pressures. 

The method, interpretive in na- 
ture, provides new and useful in- 
formation on how the molecular 
make-up of lubricating oils relates 
to their performance. Molecular 
make-up actually determines the 
qualities of oil, such as viscosity, 
pour point, resistance to oxidation 
and others, but has hitherto defied 
analysis in the vast majority of 
cases. 

The oil scientists’ unlocking of 
these secrets is expected to lead to 
lubricants with molecular charac- 
teristics which produce specifically 
desired standards of performance. 
For the first time, it will be prac- 
tical to tailor oils for improved ef- 
fectiveness in particular jobs by the 
arrangement of their molecules. 

Besides laboratory formulation of 
such superior oils, the Gulf tech- 
nique can be applied to identifying, 
by molecular composition, the pe- 
troleum stock charged to refineries, 
and to correlating the appropriate 
stocks and processes to better pro- 
duce oils for specific functions. 

The significance of this develop- 
ment lies in the increasing severity 
of demands being made for lubri- 
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cation under tremendous pressures, 
heats up to 600° F., and extreme 
tolerances in aircraft, rockets, and 
industrial processes. These require- 
ments are expected to rise steeply 
in the future. 


In the past it was practical to 
produce by refinery distillation 
(fractionation) a series of oils with 
a sufficient range of characteristics 
to fill most industrial and military 
needs. The oil worked; although 
from the viewpoint of scientific 
analysis of the material, no one 
knew why. 

As this rule of thumb method 
grew less satisfactory under the de- 
mands for more severe lube uses, 
Gulf scientists undertook a pure re- 
search project to learn more about 
the molecular composition of lubri- 
cants. 

Baffling difficulties loomed be- 
cause lube oils are mixtures of many 
large molecules of which thousands 
of different species exist. Because of 
their complexity very few of these 
lube compounds have ever been iso- 
lated in pure form, so that no re- 


liable data existed on their behavior 
of identification. 

The first step was to literally tear 
the molecules apart by subjecting 
them to collisions with electrons in 
an instrument called the mass spec- 
trometer. The molecular fragments 
were then collected and measured. 


Fundamental research established 
that the number of fragments pro- 
duced is directly related to the total 
number of valence electrons in a 
molecule. The valence electrons are 
those which circulate around the 
nuclei of the carbon and hydrogen 
atoms making up a lube oil mole- 
cule and hold them together. This 
led to scientific correlations be- 
tween the number of fragments and 
the size of a lube oil molecule. Also 
the types of fragments produced 
were ia to be related to the 
ways in which the carbon and hy- 
drogen atoms are tied together to 
form the molecules. 

This type of information made 
possible the engineering of the new 
techniques for identifying the types 
of molecules in lube oils. 


Cut 
PROCESSING 
Lime 


@ insures uniform batches. 


processing cycles. 


2181 Elmwood Ave., Buffalo 23, N. Y. 


et 
~~ BUXTON 
GREASE MILL/ 


@ New shear and turbulence action speeds 


For full information, write or call— 


BUXTON MACHINE & TOOL CO., INC. 


@ High seed. vibration-free performance. 
60-' PM put through. 

@ Model illustrated 20,000 Ib. batch ca- 
pacity. 

@ Offers easy inspecti and int 
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@ Get increased production with this newly . 
designed, improved, colloid action mili. uf 
@ Produces better greases with greater ey 
smoothness and stability of formula. = 


Use of the mass spectrometer in 
analytical functions of this kind 
is not new. It has long been appli- 
cable to producing similar informa- 
tion on refinery gas and gasoline 
mixtures, where pure compounds 
are available for comparing molec- 
ular relationships. However, such 
compounds have not existed for 
lube oils. 

The Gulf scientists, while not 
alone in researching the lube com- 
position field, scored a basic break- 
through in their method of apply- 
ing a mass spectrometer technique 
to this purpose. They are among 
the pioneers in “making sense” from 
the mass spectrometer data on lube 
oils and in relating it to the struc- 
ture of the lube molecules. 


New Plastic Pail Handle 
Developed by Vulcan 
Containers Inc. to Protect 


Containers in Transit 
A new plastic handle grip for 
steel shipping pails has been devel- 
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oped to reduce possible damage to 
the lithographed, decorated or 
paint finish caused by abrasion dur- 
ing loading and in transit. The re- 
silient new plastic grip is more 
comfortable to handle and prevents 
injuries since it will not break 
splinter, a problem with conven- 
tional wooden handle grips. 


Designed by Vulcan Containers 
Inc., pioneer steel shipping contain- 
er manufacturer, of Bellwood, IIl., 
the new grip is highly resilient and 
will not scratch, dent or mar either 
the pail it is attached to or adjacent 
pails. 

Vulcan designed the plastic grip 
to replace traditional wooden and 
metal grips which may deface cus- 
tomer trade mark colors, litho- 
graphed advertising and product 
labels on pails during rail or truck 
shipment. 

Extensive tests by an independ- 
ent container and material labora- 
tory subjected both plastic and 
wooden handle grips to simulated 
crosscountry freight car rides. The 
plastic handle grips did not aamage 
container surfaces, while the wood- 
en grips wore painted surfaces 
down to bare steel within fifteen 
minutes. 

The new plastic grip is virtually 
indestructible. After extensive re- 
search, Vulcan engineers selected a 
special blend of plastic that is re- 
silient, yet retains the essential 
strength characteristics to meet the 
company’s requirements for dura- 
bility. 
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Unique in the container indus- 
try, the handle is designed with 
nine, tiny, full length air passages to 
provide a comfortable, cushioned 
grip. The special plastic material is 
non-absorbent and will not retain 
or transfer poisonous or corrosive 
material. 

According to Lawrence M. Fer- 
guson, Vulcan vice president of 
sales, the new plastic handle will be 
standard equipment on all Vulcan 
pails at no increase in cost. Detailed 
information from Vulcan Contain- 
ers Inc., Dept. PR1, Bellwood, IIL. 


Alpha-Molykote Announces 
New Compound 


Moly kote “Wear In” Compound, 
a new molybdenum disulfide com- 
pound which offers distinct advan- 
tages in the reduction of damage 
during “wearing in” (breaking in) 
of new machinery, has been an- 
nounced by the 
corporation. 


The new compound: 1) shortens 


Everything that moves 


DEPENDS ON GREASE! 


Almost everything 
that moves either in actual opera- 
tion or in the process of its making 

from gate hinges to tractor 
wheels . . . depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 
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Alpha-Molykote 
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New Products A Plenty... 


At last, a simple, easy-to-use, 
priced right, and most import- 
ant of all, cartridge loaded, 
Wheel Bearing Packer. The 
Load-A-Pack was designed with 
you in mind. With the all-new, 
24-0z. No. 6000 Load-A-Pack 
cartridge, it is the clean, quick, 
and easy “fill-and-use” wheel 
bearing packer. 
Load-A-Pak Cartridges 


packed 40 per carton 
and 20 per carton 


CALL, WRITE, OR WIRE FOR 


MORE INFORMATION 


Here's the answer for that house- 
hold, shop, vacation do-it-yourself 
lubrication requirement. The Jiffy 
Luber is designed to fit on a stand- 
ard 8-02. Bracon collapsible tube. So 
fitted, it’s a one-hand, mighty midget 
grease gun, developing pressures ex- 
ceeding 1500 PSI. Its uses and ap- 
plications are unlimited. Bracon tubes 
packed 12 per display carton — four 
display cartons to a shipping carton 
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the “wear in” period without the 
use of abrasives; 2) reduces the 
galling, seizing and excessive wear 
during this critical period; 3) of- 
fers the best safeguard against ship- 
ping delays, and the expenses as- 
sociated with disassembly, repair 
and replacement of damaged parts, 
reassembling time, etc., +) need not 
be burnished into surface for max- 
imum effect, and 5) is inexpensive 

. a little goes a long way. 

Molykote “Wear In” ‘ompound 
was dev eloped to improve on the 
outstanding “wear in” characteris- 
tics of another molybdenum di- 
sulfide product, Molykote, Type 
G. The new development was 
made possible when new testing 
eGuipment, designed and built by 
The Alpha- Molykote Corporation, 
became available. 

Complete details are available 
from the Alpha-Molykote corpora- 
tion, Stamford, Conn. 


Lincoln Announces New 
Catalog of Power 
Lubrication Systems 

A 32-page catalog published by 
Lincoln Engineering company 1s 
just off the press. It describes the 
industry's most complete line of lu- 
bricant application equipment, fit- 
tings and accessories, according to 
the manufacturer. Included are de- 
scriptions of completely automatic 
centralized systems, semi-automatic 
and manual methods of lubricating 
machines. In addition there are such 
fittings and accessories as: air coup- 
lers, hose, filters, air gauges, valves 
and pressure sw itches—in fact, all 


equipment necessary to automate or 
modernize a lube program is cata- 
loged. Application can be made on 
any kind of machine that has a 
bearing surface (rotating, sliding or 
reciprocating) which requires a lu- 
bricant. 

Ask for Catalog No. 81 from Lin- 
coln Engineering company, 5703-30 
Natural Bridge avenue, St. Louis 20, 
Missouri. 


New Eighty Foot Distillation 
Unit Now in Use 


An eighty foot distillation tower 
has just gone on stream at the 
Franklin, Pa. refinery of L. Sonne- 
born Sons, Inc., petroieum reiiitrs 
and manufacturing chemists. 

Primary purpose of the new dis- 
tillation unit is to meet increased 
demand for the Franklin refinery’s 
production of specialty solvents 
that are manufactured as important 
by-products in the refining of 
Amalie lubricating oils. 


The major raw material for 
Amalie lubricating oils — principle 
products of the Sonneborn refinery 
— is Pennsylvania Grade crude oil, 
which is not only an outstanding 
source of lubricants but also yields 
high quality by-products. Among 
these by-products are petrolatum, 
microcrystalline wax, and specialty 
solvents. 

The 80-foot tower, which weighs 
30 tons, was erected by outside 
contractors, with pipe-fitting, in- 
stallation, and steel work handled 
by the Refinery’s own construction 
crew. 
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Sonneborn, an important factor 
in the petroleum products field, has 
sold its lubricants for fifty years 
under the “Amalie” brand name. 
It is a leader in the field of white oil 
and petrolatum, and its petroleum 
sulfonates find wide application in 
a variety of industrial uses. 


Girdler Construction 
Division Consolidates 
Louisville Offices 

Girdler construction division of 
Chemetron corporation, which de- 
signs, engineers and builds process 
plants and equipment for chemical, 
petroleum and gas process indus- 
tries, announced it has consolidated 
its headquarters offices in a single 
location, the Commonwealth build- 
ing, in downtown Louisville, Ky.. 
engineering, sales, purchasing and 
accounting departments are all i 
the same building. Mail address for 
Girdler construction division is P. 
O. Box 174, Louisville, Ky. 


HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals ot 
high temperatures 
Moisture resistance and inhibits 
corrosion 


Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 

Liquid Liquid Selid 

30% Ph 33% Ph 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 
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Lithium is a living idea at Foote 


Take a unique product like lithium . ..add about 
13,000 handy chemical, physical, and metallur- 
gical references . . . stir in a few dozen well- 
seasoned scientists ...add a dash of urgency and 
a few well-nigh insurmountable problems... 
then simmer for long hours, days, weeks, months, 
and years . . . in the laboratory, at the conference 
table, in the corridors, over coffee, on the way 
home . . . just about anywhere!—and you'll 
come mighty close to the way the men at 
Foote Research make lithium a living and 
growing reality in chemistry, metallurgy, ce- 


ramics, nuclear energy, and other industries, 

You can share in this living reality by in- 
vestigating the possibilities of using lithium 
in your product or process. Your queries will 
be reviewed by men who know the facts and 
know a good bit about applying them. An 
ideal way to get your investigation started is 
to write for Chemical and Physical Properties 
of Lithium Compounds. This informative data 
book is available on request to Technical Lit- 
erature Department, Foote Mineral Company, 


402 Eighteen W. Chelten Bldg., Phila. 44, Pa. 
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VACUUM 
FLASH 
EVAPORATOR 


For Continuous 
Dehydration and 
Degasification 


Designed for removal, under vac- 
uum, of small percentages of volatile 
liquids or gases from higher boiling 
point liquids. 


Widely employed in continuous 
lube compounding plants for bright- 
ening of lubricating oils. 


Available in sizes ranging from 
bench scale laboratory units to com- 
mercial 500 GPM units. 


Modified flash evaporators, with 
capacities to 50 GPM are available for 
continuous grease dehydration and pol- 
ishing. 


O. D. Foster Co., Pittsburgh Rawson-Houlihan Co., Inc., Houston ; 
D. D. Foster Co., S$. Charleston, W. Va. The Rawson Co., Inc., Baton Rouge ah ata 
Lester Oberholtz, Los Angeles F. J. McConnell Co., New York t? 
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